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Foreword 

The contributors to this book include graduate scientists, technicians 
and commercial breeders. They have one thing in common, an 
intimate practical knowledge of breeding and keeping tlie more 
frequently used laboratory' animals, and they have treated tlieir 
subject-in a strictly practical way. 

It was in 1950 that tlie Laboratory Animals Centre (or Bureau as it 
was then called) introduced throughout Great Britain an accreditation 
scheme for breeders of guinea-pigs, mice and rabbits, the three species 
whose supply to laboratories was largely met from commercial sources 
rather tlian from laboratory breeding. This scheme had a Uvofold 
object; to help laboratories to pick out the primary' breeders who were 
able to observe high standards of hygiene and management in order to 
produce good animals, and to find out whether such breeders were 
able to improve their standards even further. 

The first object was quickly attained, and over the years most 
laboratories have found it wiser to buy their animals from accredited 
breeders rather than from non-accredited sources. The second object 
entailed an educational programme in order to put a little science into 
traditional practice, and an important element m this programme was 
the production of a magazine, called tlie Laboratoiy Animals Bulletinj 
witten in simple language by people who had the necessary knowledge. 
The first Bulletin appeared in September 1950 and the fifteenth and 
last in January 1956. Benveen them they covered the whole field, and 
so the series was discontinued. 

The Bulletin had a warmer reception among breeders than the 
compilers had ever dared to hope. Moreover, it found its way into the 
laboratories and, when publication ceased, the demand nevertheless 
continued. In 1957 a consolidated edition, in mimeograph, was 
produced, containing the best of the articles published in the fifteen 
separate numbers, and this has had to be replicated on two subsequent 
occasions. Yet it is still requested, and so it was decided to publish it 
as a printed volume. 

The present book is tlie result. All the articles have been carefully 
selected and brought up to date. New ones have been added to enhance 
the general interest. Breeders should find here much that will help 
them to meet the high standards that the laboratories demand of them. 
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Users of animals may also come to see the difficulties of the breeders. 
Perhaps one of the best features of the Laboratory Animal Centre’s 
accreditation scheme is that it has helped breeders and users to get to 
kno\s one another, and to learn about each other’s problems. Some of 
the results of this acquaintance arc contained in the papers that follow. 

Carsualton, 1962 G. PORTER 

W. LANE-FETTER 
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Guinea-Pigs 

1. NOTES FOR THE GUIDANCE OF BREEDERS OF 
GUINEA-PIGS FOR LABORATORY USE 
A. J. H. Tomlinson 

It must be emphasized that guinea-pigs will breed and thrive under 
a tvide variety of conditions. It is not good policy to lay dotvn exact 
conditions under which animals must be tept, since these tvill vary; 
much can be learnt by observation and improvements suggested by 
comparison with other breeders. Certain points, however, must be 
attended to tvith meticulous care, otherwise failure is almost certain. 

(A) Housing 

The house in which the animals are kept must be free from infestation 
by rats and mice. Most guinea-pig breeders, for obvious reasons, take 
steps to keep rats out, but mice are a commoner pest and less easy to 
eradicate. The danger from mice is the possibility that they may be 
infeeted svith Salmonella or Pasteurella organisms (germs) and carry 
this infection to the guinea-pigs. In both cases the infecting organism 
is present in the droppings so that any contamination by mice in the 
house or in the food store is a potential danger. It is of no value to 
catch the mice in tlie house, they must be prevented from entering. 
The actual method used depends on the house in question. A wooden 
house should be raised on bricks, all possible holes blocked up, or if 
this is not possible, fine tvire gauze nailed over them. In stone or brick 
buildings it is necessary to prevent the entry of mice into the space 
between the walls and to prevent their exit from here into the animal 
house. Doors and tvindows should be made to fit closely. For mice 
already in the buildings trapping is to be preferred. Poisoning with 
chemical poisons may be used tvith care, but on no account should the 
“virus” poisons be used, since these often consist of preparations of 
Salmonella organsims. 

The house, of course, must be dry and sufficiently well ventilated to 
cany off tire moisture exhaled by the animals. During the winter, 
attempts to conserve heat by closing tlie ventilators will lead to con- 
densation of tliis moisture, making tlie building permanendy damp and 

A 
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often damaging its fabnc. Adult guinea-pigs will survive the winter in 
unheated houses, but breeding under these eonditions, particularly in 
some areas, is not certain and the chance of rearing the young remote. 
Laboratories require a constant supply of animals during the winter 
and often the demand decreases in the summer owing to holidays. 
Successful management demands that breeding should continue 
throughout the winter at the maximum rate and, therefore, some form 
of artificial heating has to be supplied. The aim must be to maintain a 
steady temperature of 55-60*F with adequate ventilation: the actual 
method is immaterial. For the larger house, circulating hot water (as 
in a greenhouse) may be used; for the smaller house, electric heaters 
may be satisfactory. The latter, while the most convenient, is probably 
the most expensive to run and the tendency is alNvays to use too little. 

(B) Management 

The larger the groups in which guinea-pigs are kept, the more 
difficult it becomes to control infection. Ideally, therefore, three to six 
sows should run with one boar and larger groups should be avoided. 
The same principle applies to the running on of young stock recently 
weaned. If kept m small groups, all do equally well, but if large 
numbers arc put together, the weaker animals will not grow, probably 
because they are unable to compete for food. If large numbers of 
young animals are run together, an infection can spread among them 
with great speed. 

In some establishments the sows are allowed to have their litters in 
the pen with the boar and the other sows of the group. This method 
has both advantages and disadvantages. The sow is mated as soon as 
she has produced her Utter so that another pregnancy is started wthout 
delay, but this only happens in about two-thirds of the animals. The 
disadvantages of this method are that losses of newly bom young are 
higher than they should be owing to the attention of the boar to their 
mother, the eldest Utter in a pen will often strip the milk from all the 
sows, leaving little for the other litters, and it is very difficult to keep a 
check on the performance of the individual animals. 

In other establishments the sows are transferred to separate small 
cages ^vhen pregnancy is well advanced. The advantages of this method 
are that the young get the whole-time attention of the mother and all 
the milk that she provides. It is easy to keep a check on the perfor- 
^ncK of the mother and to provide additional food where necessary. 
The disadvantages are that the average yearly number of litters is 
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reduced from five with the first method to about three and a half 
with this method, the space required for a given number of sows is 
increased by about 70% and the labour involved in looking after the 
animals is increased. Some breeders find, however, that the additional 
number of animals reared per litter makes this the method of choice. 

Other breeders try to combine these two methods by removing the 
boar when the sows are obviously in pig. If care is taken to avoid more 
than one litter in a cage at one time, it is possible to combine the 
higher productivity of the second method with the economy in space 
given by the first method. 

The female guinea-pig should not be mated before she is 4 months 
old. The first litter produced is usually rather smaller in number, 
and the number bom dead is higher than in subsequent litters. The 
next five or six litters are the largest, and thereafter the numbers 
decline, but tlie actual decline differs in different animals. It is im- 
portant, therefore, to watch the performances carefully and to cull 
unproductive animals from the herd. Although the young bom in small 
litters grow fastest, it is a mistake to use these animals for breeding 
since the characteristic of small litters is thereby perpetuated. 

Any female that does not rear to weaning at least ten young per 
annum should be discarded. This means that in polygamous herds 
(where the boar rans tvith the sorvs all the time) at least two and a 
quarter young must be reared, on the average, per litter, and when 
animals are separated or the boar is removed for littering at least three 
per litter. These figures can easily be attained by well-fed healthy stock. 

It cannot be too strongly emphasized that the guinea-pig herd must 
be kept as a self-contained unit and no new stock introduced from 
outside. Breeding svithin the herd should not lead to any deterioration 
in the stamina or fertility of the stock. If it is desired to introduce a 
different colour or otlier characteristic into the herd, then animals from 
an outside source -will have to be introduced, but it is important that 
before this step is taken the opinion be obtained of some competent 
authority, who will be able to advise on a safe source from which to 
obtain tlicsc animals. It is safer to obtain males since tlicsc are not so 
likely as females to break down if chronically infected, and tlicy should 
be kept in quarantine for some weeks before being admitted to the herd. 
When they have mated some sows, it might be safest to dispose of tlicm. 
On no account should adults be introduced into the herd merely to 
increase the numbers of breeding animals. If an increase in numbers 
is desired, young stock must be kept from the produce of tlic herd. Tliis 
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means that it takes at least sU months before the output of the herd 
can be increased, but the danger of the introduction of mfecUon is 
avoided. 


(C) Diet 

Guinea-pigs can be reared on a number of different diets. A mash of 
bran and oats or bran and sugar-beet pulp may be given, or alterna- 
tively a more balanced pellet diet may be used. The latter is more 
economical, as less of the food is wasted; and since a pellet diet may be 
fed from a hopper, labour may also be saved. Too much food should 
not be given at one time since this leads to spoilage and waste, but 
sufficient food must be provided. 

In addition to mash or cereal, hay and green food must be given. 
Hay is of importance in the provision of bulk in the diet; healthy 
animals will clean up completdy all the hay they are given provided'* 
it is of good quality. Green food, particularly the leaves and stems of 
brassicas (cabbage, cauliflower and kale), is essential as a source of 
vitamins and of oth.er substances essential for healthy animals. 

During the winter many breeders feed root vegetables instead of 
green stuff. Some animals, particularly non-breeding adults and 
young stock, will survive on this diet; some so^vs will rear a litter on 
this diet, but if the herd receives root vegetables instead of green food, 
losses of adults and young are higher, partly from dietary deficiency 
and partly from infection, and the condition of the whole herd deterior- 
ates. It is essential for the successful management of the herd to keep 
the animals in first-class breeding condition throughout the year and 
to provide green stuff in the winter, either by purchase or by horti- 
culture. 

Water must be offered in some form. Provided green food and wet 
mash are given, it is probably unnecKsary to give additional water. 
Some breeders find that ammals given water grow faster and rear more 
of their Utters than ammals without it. This difference is more marked 
in warm houses, and it is probable that well-managed herds in heated 
houses, breeding throughout the winter when green stuff is scarce, will 
derive benefit. If a pellet or dry diet is fed. water is essential. 

(D) Disease 


In a herd of healthy weU-fed animals, deaths except by accident 
are <=tcepttnnal and should be less than 1% of the adult stock pet 
annum. Although up to 8% of the young bom In first litters may be 
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born dead, the proportion in later litters is lower. Deaths of healthy 
guinea-pigs more than 24 hours old are exceptional except in litters of 
five or more, when lack of food may be a contributory cause. Abortion 
is often a sign of infected stock. 

Most of the deaths in guinea-pig herds are due to infections, and 
these can be divided into two groups. The first group consists of 
respiratory infections that are relatively unimportant, since they do 
not spread to any extent in healthy well-fed herds. Included in this 
group are infections caused by Pneumococcus , Streptococcus and Haemo- 
philus bronchisepticus. These infections are primarily of the lung, they 
occur most often in the winter months and are encouraged by over- 
crowding, cold and a deficient diet. The remedies consist of ensuring 
adequate space, an adequate diet and adequate warmth. 

The serious infections are those caused by organisms of the Pasteurella 
and Salmonella groups. When one of these is introduced into a group of 
healthy animals there is a widespread epidemic with a high death-rate, 
and up to 70% of the animals in the herd may die of an acute infection. 
Some of those that survive will develop a more chronic type of infection 
and may appear to have recovered completely. A sudden change of 
diet or of temperature, an inoculation, a railway journey or the strain 
of littering may upset tlie balance between the infecting organism and 
the animal and lead to the death of the animal. These infections enter 
the body through the mouth and the organisms are present in the 
droppings, particularly if the latter are liquid. Chronically infected 
animals may not be infective while they appear in good health, but 
they excrete the infecting organisms in large numbers in tlie few hours 
before they die and thus infect other animals. Young animals bom into 
an infected herd will become infected during their early weeks; some 
wll die of the acute infection, others will survive in the chronically 
infected condition and others again ^\ill show no signs of infection at 
any stage. Animals tliat appear to be perfectly healthy may be infected 
and may be able to pass the infection on to others. 

In addition to causing the death of young and adult animals, 
Salmonella infections may lead to abortion; adults, once infected, tend 
to be barren or to produce dead litters. The diagnosis can only be 
made in the laboratory after death. No treatment is of any avail and 
there is no test of value in determining which animals are healthy and 
\\hich are chronically infected. 

It follo\\s, therefore, that prevention is the only useful method of 
dealing with these infections. Salmonella and PaslaireUa arc naturally 
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present in rats and mice and these animals must be kept out of the 
guinea pig house In addiUon, Salmonella will infect man and all 
species of domestic animals includmg hens and rabbits, and it is 
necessary to keep the guinea pigs carefully segregated from these 
animals The most potent source of infection is other gmnea pi^ 
introduced into the herd, and this course must be undertaken only 
after the most careful thought and tests to ensure the healthiness of the 
introduced stock A sure way of picking up infection is to buy anima s 
from several different sources 

It should be realized that the exhibition of animals at sho^vs is a 
possible source of infection, and the careful breeder, if he must show 
his animals, wll never return them to his breeding herd, but keep them 
in a separate house away from the others, or get nd of them altogether 
As a further precaution it is desirable to keep the guinea pig herd m 
a number of separate self contained units Should an infection start 
in one of these units it may be possible to localize the outbreak and 
the breeder svill have healthy stock with which to build up again 
The management of a herd in which these infections have been 
established is a difficult and unrewarding task Assuming that healthy 
stock can be obtained, that the buildings are suitable, and that there is 
a reasonable chance of keeping the animals free from infection, it is 
best to kill off all animals, bum the cages if made of wood, scrub, scrap® 
and disinfect the house and start again from a small number of healthy 
animals If this is not possible, attempts must be made to keep the 
infecUon under control by adequate diet, avoidance of overcrowding, 
splitting the herd into smaller units and ngorous culling of animals 
that do not appear to be m the best of health It is unlikely that these 
measures \v\\\ eradicate the infccuon, but they may keep it under 
control 
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It is to the advantage of both parties that the stock should be healthy 
and adequately fed. It costs the breeder less to produce healthy stock, 
the same amount of labour is required to look after healthy as after 
unhealthy stock, but it is much more satisfsctory to keep healthy 
stock, and the financial return on it is greater. 

The laboratory using the guinea-pigs will be prepared to examine 
animals dying naturally and to advise on the management of the herd 
and the methods to be undertaken to deal \vith established infection. 
If the laboratory using the guinea-pigs is too far away, these duties may 
be delegated to some more conveniently situated laboratory. It is 
desirable that the closest collaboration be maintained between the 
laboratory and the breeder, since considerable mutual benefit can 
accrue to both parties. Where possible, the breeder should endeavour 
to discover what is likely to be the demand for animals in the future so 
that stocks can be built up to meet an expected increase in demand, or 
sows rested when the demand is falling off. 


2. THE PRODUCTIVITY OF ACCREDITED 
HERDS OF GUINEA-PIGS 
A. J. H. Tomlinson 

The present high price of feeding-stuffs and the consequent high 
price of guinea-pigs are of concern both to the laboratories using 
animals and to the breeders producing them. The only practicable 
solution of the difficulty at the present time is to assist guinea-pig 
breeders to produce as many animals from their herds as is compatible 
\vith the maintenance of quality. It is possible to obtain from publica- 
dons and other sources many different opinions about the best methods 
of breeding and raising guinea-pigs, but few of these statements arc 
based on more tlian the autliors* impressions and actual figures arc 
seldom given in support of them; in addidon, many of these methods 
arc designed to produce animals for exhibition and arc dicreforc quite 
different from the methods needed to breed guinea-pigs for laboratory 
use. 

It seemed diat useful results might accrue if information was obtained 
from a number of breeders about their mcdiods of management and 
feeding, and these compared with the productivity of dicir herds. 
Productivity was defined as the number of young, reared to wc.aning, 
per adult sow per annum. Accredited breeders were selected, since their 
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herds were believed to be free from serious infection and 
likely to have records from which the productivity could be , 

A letter and a questionnaire were sent to a number of accr 
breeders and the following results are based on their replies. 1 am ^ 
grateful to all those who have been able to supply informaUcm, sin 
without their co-operation no results could have been obtaine . 


Figures for productivity were obtained from ten different bree e > 
these were based on periods of between 6 and 12 months and in 
case were worked out to give the productivity per sow per annum. ® 
productivity varied between 4*2 and 12*1 per sow per annum; three 
breeders had less than 6, three between 6 and 10 and four over 10 per 
sow per annum. 

Many breeders were increasing the size of their herds during the 
period under review; the results were not obtained from stable herds 
and must include a high proportion of first litters. There is also the 
possibility that some inaccuracy in the records may have made the 
productivity appear slightly too low, nevertheless it is clear that a 
number of herds have less than half the productivity of the most 
successful breeders. It is also clear that a productivity of 10 is within 
the reach of all breeders and that this figure can be taken by breeders 
as a convenient standard by which to judge their own performance. 

An attempt has been made to correlate the diet and management of 
the different herds with their performance and to determine which 
factors are of the greatest importance. These results must necessarily 
be given in general terms, since many factors are involved. The com- 
position of the diet seemed to have httle effect on productivity, good 
and bad results being obtained on the same diets. All breeders fed hay 
daily and all fed green-stuff over as long a period as possible; the best 
results were obtained by feeding some green-stuff daily throughout the 
winter. Those breeders who had to faU back on root vegetables as the 
only fresh food did not do so -well. 

^ Only one breeder ran the boar wth the sows all the time; he had the 
highest productivity of 12'1 per sow per annum. Five of the others 
rcmowl the soivs to separate pens before they Uttered, and four 
alloiscd tivo or more sows to litter together, the boar having been 
removed. There were considerable differences betiveen individual 
herds m each of these two groups, but in general better results were 
obtained by those whose sotvs littered alone— presumably because 
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their losses after littering were smaller. One breeder had better results 
with two sows littering in one pen than when the sows littered alone, 
but this may be due to other factors. 

Productivity was affected to a considerable extent by the temperature 
at which the herd was maintained during the cold weather. It is 
impossible to assess accurately from a questionnaire the temperature 
conditions prevailing in different breeders* houses since these must 
depend on situation, type of building and many other variables, but 
it was clear from the answers that those breeders who maintained, as 
far as possible, a steady temperature throughout the winter obtained 
the best results. Those who gave no artificial heat and tliose who only 
gave some heat during the very coldest weather did not do so well. 

The young were weaned in all cases bet^veen 2 and 4 weeks after 
birth; the most successful breeders did not find it necessary to rest 
their sows after the young were weaned, but others rested their sows 
from 2-3 weeks before they were returned to the boar. (This may be an 
indication of a diet insufficient in quantity during pregnancy and 
lactation.) It follows that any undue delay in returning the sow to the 
boar after littering will lead to a fall in productivity. To maintain 
productivity the young should be weaned as soon as possible and every 
effort made to keep the sows in good condition. 

Most of the stocks of guinea-pigs outside institutions are derived 
ultimately from exhibition stock. For exhibition purposes small litters 
are desired and in consequence these stocks are not very productive 
when bred for laboratory use. It is of interest that the most successful 
results have been obtained by breeders using stocks selected for high 
productivity, either by themselves or others, over a period of years. 
That this does not involve any loss of quality is sho\vn by the size and 
rate of growth of such stocks. 

Intensive production of any livestock is difficult and requires more 
care and a better diet than less intensive methods if it is not to lead to 
increased susceptibility to infection and to loss of quality, and this is 
true of guinea-pigs as of other animals. If tlic boar and sows arc run 
together all the time, a high productivity is attained. The effective 
reproductive life of the sow is short, probably not more than 2 years 
from the time of first mating, and U is widely believed tliat this mcUiod 
leads to a loss of quality. When the sows arc removed from the boar 
before Uucring, lUc cffcctwe reproductive life of the sow is greatly 
increased and if tlic sows litter singly the losses after birth arc very' low. 
Fewer litters arc produced in a year by this mctliod and unless tlic 
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partition to separate the pregnant sows from the boars. In these pens, 
post-partum mating did not occur; the sows were returned to the boa 
for re-mating after all the previous litters had been weaned and rem 
from the pen. This method (Method 2) is comparable to the usual 
method as carried out in hutches or cages and referred to as Metho 


in Tables II and III. _ v ( ’ ) 

All the females in a pen were given an identification mark (stain; 
and the young at birth were given the same mark as the dam. The dates 
on wHch litters were bom were recorded; litter-size, and the numbers o 
still-bom and viable young were noted. The latter were weaned when 

weeks old. All deaths up to the time ofweaning were accurately recorde . 

The guinea-pigs used in this breeding experiment were reared front 
stock originating from the M.R.C. strain. They were fed daily tvith 
1 oz of Diet 18 (M.R.C.), 3 oz of green-stuff, and a plentiful supply of 
hay and water. The test was carried out for a period of about 1 7 months 
so that seasonal changes in breeding performances could be ascertained 
and the effects of a limited supply of green-stuff in the winter and 
spring months could be investigated. 


(B) The Time of Occurrence and Incidence 
OF Post-Partum “Heat” 

It is difficult to obtain direct information on the time at which mating 
occurs foUo^ving parturition because the majority of litters are bom 
during the night and mating will have occurred by the time the sows 
are examined the following morning. This is confirmed by the finding 
of a vaginal plug. However, in three cases in which parturition and 
mating were observed the interval between these two events was If? 
2i and 3 houre respectively. These three so%vs gave birth to litters 
68 days later. Further information on the time and incidence of post- 
partum mating and the gestation period that followed was obtained 
by separating sixty so^vs from the boars on the morning that litters 
were first noticed in the pen. These sows were not replaced with the 
malM until one week later. Forty-five (75%) of these sows farroived 
within a penod of 70 da>’s, the average period being 68 days. None of 
the remainder littered before the 88th day. which indicated that mating 
imd notoccurred nnUl after the sotvs had been put back rvith the 
"dication of the proportion of sows 
wSii^ 70 dT post-partum “heat”. A litter bom 

been rnnr ' Id P'^ous litter is considered to have 

been concaved at the post-partum “heat”. 
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A study of the records of individual sows breeding throughout the 
17 months of this test has shown that only one sow failed to conceive 
once at the post-partum “heat” during the entire length of her breeding 
life. On the other hand, every litter of fifteen sows was conceived at a 
post-partum mating, and of these sows, eight conceived at seven con- 
secutive post-partum “heat” periods and two at eight consecutive 
post-partum “heat” periods. 

(C) Post-Partum Mating and Size of Colony 
Table I gives the proportion of fertile post-partum matings in 
colonies consisting of variable numbers of soivs and boars. In most of 
the colonies all the matings were effected by one boar, but in two pens 
a second male was introduced. 


Table I. Fertile Post-Partum Matings in Relation to Colony Size 


Size of colony 

No. of No. of 

females males 

Ab. 0/ 
litters 
bom 

JVb. of fertile 
post‘Partum 
matings (%) 

Mean interval between 
birth of succeeding 
litters {days) 


1 

31 

87 

68<6 

■SB 

1 

58 

83 

73-6 


1 

12 

83 

69‘0 


1 

94 

73 

74.8 

20 

1 

39 

52 

76-0 

10 

2 

53 

83 

71-6 

15 

2 

78 

73 

76-6 


It wll be noticed that the number of post-partum matings decreases 
in proportion to the number of females in the colonies having only one 
male. One male is capable of mating only about one-half of the females 
in a colony of twenty. The addition of a second male to a colony of 
ten or fifteen sows does not raise tlie proportion of fertile post-partum 
matings. This confirms observations made on the behaviour of the two 
males to each other. One male becomes dominant and prevents any 
attempts by the otlicr to mate a sow. It is likely that the dominant male 
is responsible for all the matings in the pen and this behaviour, there- 
fore, sets a limit to the size of the colony that can be used. The optimal 
size of colony is considered to be twelve so^^•s and one boar. 

The figures given in the right-hand column of Table I arc the mean 
intcrv'als between all litters bom irrespective of the occurrence of 
post-partum mating. TIic average intcrv'al between the birtlis of 
succeeding litters of all the sows is about 74 d.a>’S. In tlircc pens in 
which sows were separated from the m.ales to prevent post-partum 
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average Utter is large, the sows maintained in good “"f 
soon after the young are weaned, the producUvlty mil fall, 
stocks selected for large litters will average at least three young r 
per litter (including all dead Utters), half the Utters tviU be ot lour o 
more and one litter in five will be of five or more young. Un ess 
stock can come up to this standard, productivity tvill fall below a 
economic level if the sotvs litter away from the boar. Neverthe e^ 
unless the productivity of the less successful breeders can be increas 
in other ways a change to a more intensive sy’stem may be the only way 
of making the herd successful economically. 

In such an intensive system it is best to breed a few selected sows ess 


intensively to obtain replacements for the breeding stock. 

It is possible by selective breeding to perpetuate in livestock almost 
any good or bad characteristics. In guinea-pigs for laboratory use one 
requires sows that thrive easily, produce large Utters regularly tvithout 
difficulty or still-births, and whose young grow rapidly. In the selection 
of breeding stock these are the points to watch. Although the boar does 
not influence the size of the litter he gets, he has a profound influence 
on the productivity of his daughters. Unless the greatest care is excr- 
dsed in the selccdon of stock to be retained for breeding, the 
ductivity of the herd will fall; but successful selection over a period will 
lead to better results. 


Breeders should keep for their own information a certain minimum 
of records: such records will add greatly to the interest of keepmS 
guinea-pigs and ^vill show the breeder, more certainly than any visiting 
expert, when and where conditions are not optimal. Productivdty 
should be constant throughout the year: if it is found that productiwty 
falls in ffic tvinlcr and spring, then some improvement in the conditions 
prevailing during the \vinter is required. Certain sows may have small 
Utters or some of their young may fail to grotv as fast as others: such 
sotNS should be removed from the herd. Other sows may have unusuaUy 
good records and it is from these that breeding stock should be selected. 
Another record that is very valuable is the date on which a particular 
sow was retu^med to the boar: if that sow does not produce a Utter 
unui 15 or 20 tseeks later, something is tvrong. This is particularly 
likely to happen m the ivintcr and early spring unless adequate warmth 
reason for keeping records is that there are many 
^ n« m the breeding of guinea-pigs about which too little is known 

indmduXrSen! 
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It is clear that many breeders are not getting the best results from 
their herds. Everything possible must be done to improve this situation, 
since the financial disadvantage imposed on a breeder by low pro- 
ductivity may be too great to allow him to continue in business. The 
results given here may be of some assistance in showing breeders which 
factors are of the greatest importance. 

3. POST-PARTUM BREEDING IN THE GUINEA-PIG 
I. W. Rowlands 

When the guinea-pig is bred by the ordinary method (separation of 
the sexes before parturition), an interval of about 15 weeks elapses 
between the birth of succeeding litters. In other words it takes a sow 
2 years to produce seven litters. It is not very widely realized that the 
guinea-pig, in common with several other laboratory rodents, has a 
period of “heat” and will mate rvithin a very few hours after farrowing. 
This period is known as the post-partum “heat”. Thus, by the usual 
method of breeding, the chances of mating occurring at this “heat” are 
lost. If a sow farrows in the presence of a boar, there is a good chance 
that another pregnancy will be weU advanced by the time she has reared 
her previous litter and another litter rvill be bom 63-70 days later. This 
method of breeding reduces the interval between the births of ttvo 
succeeding litters from 15 to about 10 weeks. A healthy sow should be 
capable of producing five litters in a year. 

Bruce and Parkes, using guinea-pigs of the M.R.C. strain kept 
continuously together in pairs, found that 74% mated at the post- 
partum “heat”. The young were healthy and strong and the breeding 
sows took the strain of this intensive breeding ivithout any ill-eflects. 
Pair-breeding cannot be applied economically on a very large scale 
because of the large numbers of males that would have to be maintained, 
and to overcome this disadvantage I tested the possibility of post- 
partum breeding in small colonies of animals in floor pens in a heated 
room, and the results obtained are described below. 

(A) Design of the Test 

A number of small floor pens 7 ft by 3 ft 6 in. were built noth 
asbestos sheeting, die walls being 18 in. high. Variable numbers of 
animals, as shown in Table I, were placed in these pens, in some of 
which post-partum mating was allowed by keeping the males con- 
tinuously with the females (Mctliod 1). Other pens were fitted witli a 
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partition to separate the pregnant sows from the boars. In the^ 
post-partum mating did not occur; the so^vs were returned to e 
for re-mating after all the previous litters had been weaned and remo 
from the pen. This method (Method 2) is comparable to e 
method as carried out in hutches or cages and referred to as Me o 
in Tables 11 and III. . , 

All the females in a pen were given an identification mark (s^nj 
and the young at birth ^vere given the same mark as the dam. The a 
on which litters were bom were recorded; litter-size, and the numbers o 
still-hom and viable young were noted. The latter were ^veaned ivhen 
weeks old. All deaths up to the timcof weaning were accurately recorde 
The gmnea-pigs used m this breeding experiment were reared froin 
stock originating from the M.R.C. strain. They ^vere fed daily ''■i 
1 oz of Diet 18 {M.R.C.), 3 oz of green-stuff, and a plentiful supply o 
hay and water. The test was carried out for a period of about 1 7 montM 
so that seasonal changes in breedmg performances could be ascertain 
and the effects of a limited supply of green-stuff in the tvintcr an 
spring months could be investigated. 

(B) The TntE or Occurrence and Incidence 
OF Post-Partum “Heat” 

It is difficult to obtain direct mformation on the time at svhich mating 
occurs foUo^^’^ng parturition because the majority of Utters are bom 
during the night and mating irill have occurred by the time the so^^'S 
are exanuned the following morning. This is confirmed by the finding 
of a vaginal plug. Ho^\ever, m three cases in ivhich parturition and 
^Ung were observed the interval between these tivo events ^vas IJj 
2i md 3 houn respectively. These three soivs gave birth to Utters 
68 da>-s later. Further mformation on the time and incidence of post- 
partum mating and the gestation period that foUowed was obtained 
tJy separaung sixty from the boars on the morning that litters 
i\ere rst noticed in the pen. These sows ivere not replaced with the 
mate until one tveck Inter. Forty-five (75%) of these sotvs fanowed 
tthin a penod of 70 days, the average period being 68 days. None of 
ted indicated that mating 

boar. Tti’ ^ been put back tvith the 

that m-iti- gives some indication of the proportion of soivs 

^1770 df Tu P“‘-Partum “heat”. A litter bom 

been conccivM°f*n' litter is considered to have 

been conceived at the post-partum “heat”. 
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A study of the records of individual sows breeding throughout the 
17 months of this test has sho^vn that only one sow failed to conceive 
once at the post-partum “heat” during tlie entire length of her breeding 
life. On the other hand, every litter of fifteen sows was conceived at a 
post-partum mating, and of these sows, eight conceived at seven con- 
secutive post-partum “heat” periods and two at eight consecutive 
post-partum “heat” periods. 

(G) Post-Partum Mating and Size of Colony 
Table I gives the proportion of fertile post-partum matings in 
colonies consisting of variable numbers of sows and boars. In most of 
the colonies all the matings were effected by one boar, but in two pens 
a second male was introduced. 


Table I. Fertile Post-Partum Matings in Relation to Colony Size 


Size of colony 
of No. of 

females males 

No, of 
litters 
bom 

No. of fertile 
post-partum 
matings (%) 

Mean intenal between 
birth of succeeding 
litters {days) 

5 : 

1 

31 

87 

68 6 


1 

58 

83 

73 6 

12 

1 

12 

83 

69*0 

15 

1 

94 

73 

74 8 

20 

1 

39 

52 

76 0 

10 

2 

53 

83 

71-6 

15 

2 

78 

73 

76 6 


It will be noticed that the number of post-partum matings decreases 
in proportion to the number of females in the colonies having only one 
male. One male is capable of mating only about one-half of tlie females 
in a colony of t\vcnty. The addition of a second male to a colony of 
ten or fifteen sows does not raise the proportion of fertile post-partum 
matings. This confirms observations made on the behaviour of the two 
males to each other. One male becomes dominant and prevents any 
attempts by tlic other to mate a sow. It is likely that the dominant male 
is responsible for all the matings in the pen and this behaviour, there- 
fore, sets a limit to the sire of the colony that can be used. The optimal 
sire of colony is considered to be twelve sous and one boar. 

The figures given in the right-hand column of T.iblc I arc the mean 
intervals between all litters born irrespective of the occurrence of 
post-partum mating. The average interval beUveen the births of 
succeeding litters of all the sou*s is about 74 da>’s. In three pens in 
which sows were separated from lire males to prevent post-partum 
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maling (Method 2), the average interval between births of succeeding 
litters was 118 days. Thus a saving of 44 days is effected between 
births of litters by allowing post-partum mating to occur. 


(D) Litter Size and the Survival of Young Guinea-Pigs 
The records made on litter-size and the survival rate of the y^^S 
are summarized m Table II. They include data taken from bree mg 
by another method (Method 3) which for all practical purposes is 
similar to the usual method of cage breeding in which the pregnant 
sows are removed to separate cages for farrowing and rearing^ 
litters. The difference between Methods 2 and 3 is that whereas in t e 
latter the sow rears her own litter in isolation, in the former the young 
are bom on the floor in the same pen as others and they are suckle 
by any lactating sow. 


Table II. Litter Size According to Breeding Method. 


Brteding 

method 

No of 
litlers 
bom 

Average 

htter 

stzt 

Live 

births 

(%) 

No. of 
young 
weaned (%) 

1 

406 

3 98 

95 6 

84 7 

2 

139 

382 

94 7 

86 0 

3 

234 

3 69 

95 8 

93 9 


Method lopoit-partum. Method 2«sposi-lactational breeding m colonies. 
Method 3 = post-lactational breeding and rearing m isolation 


Of the 406 Utters recorded for Method 1, 80% were conceived at 
post-partum mating and contained an average of 4-15 young, the 
remainder contained 3’93 young apiece. The latter figure is comparable 
with that given for Method 2 (3-82). It seems, therefore, that slightly 
larger Utters are conceived at the post-partum "heat”, but from the 
pracdcal point of view the diflercnce is so small as to be of negligible 
value. 
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and weaning is about 10% for Methods 1 and 2 and is negligible for 
Method 3. It is clear, therefore, that this high death rate in the former 
methods must be attributed to the colony system and not to post- 
partum breeding. The majority of deaths result from trauma caused 
as the result of the unavoidable stampeding which occurs when the 
animals are frightened by noise within the colony. 

The death rate among young tends to be higher in the winter and 
spring months when fresh green vegetables are scarce. 

(E) Duration of Post-Partusi Breeding 
It was intended originally to allow the sows in this experiment to 
breed until sexual activity came to a stop in order to investigate the 
overall reproductive capacity of the guinea-pig. However, after 17 
months of breeding the experiment was brought to a sudden standstill 
by an outbreak of infectious disease [Salmonella lyphimurium — rat 
typhoid) which necessitated the destruction of all the animals. Until 
this outbreak arose the animals remained healthy and showed no 
obvious strain from this intensive breeding method. The outbreak 
could not be attributed in any certain degree to the lowering of the 
animals’ resistance to disease, but as a precautionary measure it is 
recommended that every sow should be removed from breeding after 
the weaning of her fifth litter. This implies that a sow is breeding 
continuously for about one year before being discarded. 

(F) Annual Production of Young by Different Breeding Methods 
An attempt is made in Table III to assess the average production 
rate of a sow during one year of breeding by the three methods. 

Table III. Annual Production Rate of Guinea-Pigs 


Breeding method 

Method 1 Method 2 Method 3 


Interval between births ofaucceeding Jiticrs (daj>s) 

74 

ns 

105 

Calculated number of Utters/annum 

4.9 

3-1 

3*5 

Average Utter size 

3-98 

3-82 

3-69 

Calculated number of young bom/annum 

19-5 

11*8 

129 

Weaning rate (%) 

84-7 

8G0 

93-9 

Number of young rcared/sow/annuro 

16-5 

lOd 

IM 


The table shows tliat the producu'on rate is greatest by Method I 
(post-partum mating) and is largely due to the much more rapid rate 
of littering. Tltc body weights of the young animals conceived at 
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post-partum mating are similar to those of others bred ^ , 

rate (Methods 2 and 3). The post-partum method has now been 
for some years in the large colonies on this Field Station and they 
indication of any deterioration in the quality of the young w c 
produced. 


(G) CoNca-usioNS 

The main points that have emerged from these observations on post 
partum breeding in the guinea-pig are as follows. 

1. The average gestation period is 68 days. 

2. About 80% of all matings were effected at the post-partum 

“heat”. . 

3. The number of fertile post-partum matings decreases apprecia y 
when the proportion of females to males in the colony is greater 
15:1. The optimum proportion is considered to be 12 females an 
1 male. 

4. The interval elapsing between the birth of succeeding litters in a 
pen containing the opdmum proportion of the sexes is about 70 days. 

5. When post-partum mating is not permitted this interval is 1 1 8 days. 

6. A still-birth rate of 5% is recorded, the deaths being caused by 
suffocation of the young within the membranes. This death rate is not 
attributed directly to the method of breeding. 

7. The death rate among young animals reared communally m 
colonics on the floor, is greater than that occurring amongst others 
reared in cages. The higher death rate in the former is not attributed to 
post-partum pregnancies. 

8. The annual production rate is greater when animals are bred at 
the post-partum “heat”. 

9. The body weights of the young animals bred by the post-partum 
mctliod are siimlar to those of others bred by the more usual methods. 


4. COMMERCIAL GUINEA-PIG BREEDING 
R. Blyth 

There are probably as many different methods of breeding guinea- 
pigs as there are breeders of guinea-pigs, and almost as many different 
wa>'s of housing them. Before going on to describe one particular 
perhaps, of some interest to examine those factors 
svhich influenced the svritcr in his choice. 
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Apart from those who keep guinea-pigs merely as pets, the breeder 
usually has one of two objects in view; either he is a fancier breeding 
for show or he is a commercial breeder producing animals for the 
laboratory markets. These words are not addressed to the former, nor 
to the optimist who stands precariously ivith a foot in each camp, but 
Upper edge of wire netting 



Tig 1. 


to him whose sole object is to supply the laboratories ivith their require- 
ments. The fancier who does read on will no doubt be horrified at what 
is to follow, but as the end in view differs from his, then the means to 
tliat end must also be different. The commercial breeder’s concern is 
to produce healthy animals at an economic price — economic both 
from his own standpoint and from tliat of the purdiaser. Obviously it 
would be useless to produce healthy spedmens at a price which put 
them beyond the reach of his prospective customer, and altogether 
futile to produce unhealthy animals. Atniatcvcr sj’stcm of breeding is 
adopted, the stock must be well housed, well fed and dean at all 
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times. Keeping this in mind, production costs must be 
minimum without sacrificing quaUty. By reducing ^ „ 

costs whilst at the same time increasing the number of young 
sow per annum, the breeder can most effectively f 
which is the measure of his success or fmlure, i.e. the cost of pr 
one guinea-pig for sale. . , n 

The block of four hutches shown in Fig. 1. was . 

testing many different types over a number of years an ^ 

advantage of cutting construction costs as well as labour costs o 
imnimum. It is easy to make and well within the scope of the 
handyman who can use a saw and hammer. The timber used ^ 
ported softwood. If home-grown hardwood were to be used ere 
would be a grave risk of warping as the wood dried out. The framewor , 
including the floor supports, is made from 2 in. by 1 in. wood n e 
together wth H in- oval naUs. The four removable fronts are ma e 
from in. by ^ in. wood, each being held in position by five square- 
type cup hooks, placed as shovm in the diagram so that the fronK arc 
prevented from being moved sideways. The floors were originally 
made from in. planed tongued-and-grooved wood fitted with the 
joins running from front to back to avoid interfering with cleaning. I 
this wood is used, a liberal use of nails in fixing it will be found to help 
to some extent in counteracting the tendency to warp due to moisture. 
In later models “Masonite” hardwood has been used for floors an 
has been found in practice to be superior to ordinary tvood as each 
floor is cut out in one piece, thus eliminating joins which can never be 
properly cleaned out. “Masonite” is also completely free from ■ivarping* 
The spacing of the floors is as follows; from ground-level to the top 
of the framework supporting floor "C” is 21 in.; from there to the top 
of floor B ’ ’s supports is 18 in.; from there to the top of floor “A’ s 
supports is also 18 in., leaving 12 in. to the top of the block. The hutch 
fronts are 12 in. deep with the exception of front “D”, which is 13 iu- 
'Die reason for this is that the animals on the bottom floor are more 
get out than are those on the upper floors. Floor 
B IS sho\vn ivith the front removed. The whole of the two sides and 
rear of the block, together wth the four fronts, are covered with | in. 

netting. This has been omitted from the diagram for the 
sake ofclanty. The netung is fixed to the outside of the fronts in order 
to prwnt It interfering with thdr fitting. The single line round the 
wo 51 C5 an ack of the block at the extreme top represents the uppe^ 
edge of the wire netting. It wUl be seen that when the block is assembled 
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the top of hutch “A” is completely open while there is a 5 in. feeding 
space above the fronts of each of the other three hutches. In addition 
to feeding, these gaps are also used for the removal of pigs. The only 
occasion on which the fronts are removed is when the floors are cleaned. 
This can be done without removing the animals, provided reasonable 
care is taken. The time thus saved in feeding and cleaning, particularly 
in the case of the breeder who keeps five or six hundred animals, is 
considerable. 

The breeding stock is kept permanently in these hutches, each floor 
being occupied by twelve sows and one boar, together wth a number 
of unweaned young. Two objections may be raised at this point. Some 
may say that the floor space is inadequate for the number of animals. 
The answer to this is that provided the floor is kept clean, experience 
has proved the space to be quite adequate. The only bedding used is 
sawdust. Many breeders will hold the view that twelve sows are too 
much for one boar. Again, it has been found in practice that a healthy 
young boar is able to deal effectively with a dozen sows. Here it should 
be emphasized that plenty of good food, given frequently, is absolutely 
essential if this system is to succeed. To anyone who experiences 
difficulty in obtaining food, particularly green food, and is forced to 
use a high proportion of roots, this method of breeding and housing is 
not recommended. 

The sows are not removed when they litter and are consequently, in 
the majority of cases, mated again on the day the litter is produced. 
It will now be evident why the importance of feeding is so strongly 
emphasized as the sow is already carrying a second litter while she is 
feeding tlic first. Naturally, this intensive system shortens the breeding 
life of the sows, which have to be replaced after two years, but the 
increase in production makes tliis well worth while. Some breeders arc 
of tlic opinion that young animals born under these conditions some- 
times suffer damage as a result of their elders trampling on tliem. This 
drawback has not been experienced; on tlic contrary, during a birth 
the animals usually assist each other to clean up tlic young. Even on 
tliosc frequent occasions when a birth takes place during feeding time, 
witli the inmates of the hutch in a state of excitement, no harm is done 
to the new arrivals. The boar never interferes with them at any time. 

The \vTiicr docs not claim that tliis s>’stcm of breeding is perfect, 
but only that it is far better than any of the previous mctliods he has 
tried. The above description may be of interest to other breeders, and 
if perchance it c% okes some constructive criticism, then perhaps another 
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step forward may be taken towards the goal of evolving an ideal 
system of commercial guinea-pig breeding. 

5 . BREEDING TO A PLAN 
S. G. Crowe 

Experience has shown that when strict selection for productivity ^ 
practised in relatively poor stock, a rapid advance is made or t is 
factor. Unfortunately, once a certain level of production is reac e , 
further improvement is slight; in fact, there is often a back slide. 

It is possible that some guinea-pig breeders have met similar setbac s 
and it may be of interest to examine the methods employed by some o 
the large-scale breeders of other species. 

(A) Hybrids 

Outstanding results have been achieved by crossing inbred lines, 
the resultant Fj crosses not only surpass the performance of each parent, 
but are at the same time remarkably uniform in other respects. 

Methods of selecting animals to produce these Fj crosses are as 
follows. 

t. Family Selection. The entire fanuly has to be good and then only the 
best are chosen from it. Outstanding individuals from a poor family 
are not used. 

ii. Inbreeding within the Family. Full sib matings (that is brother by 
sister) are practised. This intensifies all factors, good and bad. It 
is a speedy method of showing up what is in the stock which normal 
matings may mask. Unless strict selection has been carried out 
previously for several years, the wastage at this stage will be high. 

ill. Progeny Testing. Males which have got as far as this point are now 
mated to a number of unrelated females. The worth of the male is then 
assessed on the performance of his daughters. 

10. CroiJing outstanding Families, The outstanding proved inbred males 
of one family arc then mated to similarly proved inbred females from 
another family. 

It is not suggested that such a method is practical or necessary for 
the coT^crcial breeder of guinea-pigs, but it does show what a com- 
plicated and costly business it is to increase production beyond a 
ccrum point. However, parts of the programme may well be adapted 
VMth advantage by breeders with the necessary facilities. 
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(B) Selection of Boars 

The greatest care must obviously be taken when selecting stock 
boars in view of the influence they have on the entire herd. Instead of 
picking the best boar out of a litter of five or six and selling the re- 
mainder at 10 oz it would seem advisable to rear all the young from the 
litter to maturity. This would establish whether they are constitution- 
ally sound as a family. 

Time and space would probably not permit the testing of the boar’s 
daughters although this would naturally be desirable. ’However, as a 
compromise it would be advisable to mate up the sisters to an un- 
related boar in order to assess their productivity. It is appreciated that 
first litters are often smaller, but litters of four are usually possible with 
good stock. 

(G) Selection of Sows 

Few breeders use family selection as a means of improving pro- 
ductivity in a herd. All sows from outstanding litters are kept, but 
those which fail to produce a second litter of at least three are rejected. 

The weakness of this method lies in the fact that only the sow which 
does badly is rejected — the sisters are probably retained. The remainder 
of the family, even if one has been proved poor, should be removed to 
ensure they are not used to breed future replacements. 

Fortunately there is a clearly defined limit to the number of healthy 
young a sow can produce in a year under ideal conditions of housing, 
feeding and management, so the ultimate target is there for all to see. 
But it must always be remembered when striving after high productivity 
that laboratories are only interested in receiving healthy animals 
uniform in weight and size for age. These qualities must not be allowed 
to deteriorate. 

(D) Dangers of Inbreeding 

Let us assume a breeder has, after several years of selection uithin a 
closed herd, succeeded in raising productivity to a satisfactory level. 
The next problem is to avoid too high a degree of inbreeding which 
would quickly undo all tlie improvement due to selection. Unless full 
records arc kept tliere is a great risk tliat this will happen sooner or 
later. 

Small litters, high mort.aUty and general unthriftincss are tlic usual 
signs of close inbreeding. Some stock arc able, of course, to resist the 
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effects of inbreeding better than others. But 

be used as one of the tools of the breeder, must be plann . ^ 

lies in haphazard inbreeding tvWch, because proper record 
lacking, goes undetected until too late. , , - • o of 

Inbreeding can easily be avoided, of course, by buying in 
new males each year. This idea vnW particularly appeal to the bre 
who has a small herd, is limited for space and has little inclina 
paper work. Providing the animals are obtained from a recomnien 
source and are isolated for two months, the chances of intro u 


disease are slight. ^rpfnl 

It is obvious, however, that if a breeder had, by means o c 
selection over a number of years, succeeded in producing a uni ° 
healthy herd wth high productivity it would be a short-sighted po cy 
that risked undoing this work by introducing a boar of unkno^vn 


quality. 
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are placed in the actual pen vacated. It will be noted that as there are 
only fifteen sows in the pen it ^vill take approximately 2 months to 
select this number of young sows, particularly as only the best are used. 

Only the outline of the system has been given. Practical details such 
as placing discarded sows and young in a spare pen in order that they 
can have their final litter, arranging pens for rearing replacements, 
marking young by means of dye or ear punch, etc., can easily be worked 
out by the experienced breeder. 

This system ensures that matings can never be closer than JxJ 
(i.e. second cousins). It is essential, however, that the programme is 
commenced wth really first-class stock and that only the best of the 
young are selected as breeders. 

As no records need to be kept and little more is needed than to look at 
the mating chart once in every 6 months, the system \vill particularly 
appeal, it is hoped, to tlie small breeder who is pressed for space and time. 

The basic principle, as already mentioned, can readily be adapted to 
cover larger herds and ^vith little difficulty can be altered to suit a 
longer or shorter breeding period according to the individual breeder*s 
preference. In my own case I use a variation of the system to cover a 
herd of 350 sows which are limited to a breeding life of 18 months 
before being replaced. They arc divided between two buildings and 
are operated as separate colonies. 

6. KEEPING GUINEA-PIGS ON WIRE-MESH FLOORS 
G. Porter 

There are many types of guinea-pig cages, all of ^vhich have been 
designed for a specific purpose, either to hold experimental animals, 
for growing on young stock, or as breeding cages. 

The design of such cages differs considerably even -within any 
specific group, and while each design has many features worthy of 
recommendation, not one of tlicm meets ^vith universal approval. 

Laboratories and breeders do, however, agree on one very important 
point; a hcaltliy animal is absolutely necessary for scientific research, 
and therefore only healthy animals can be maintained by tlic breeders. 
From an economic point of view, the cost of producing a healthy 
animal is less than tliat for producing an unhcaltliy one, yet the value 
of a healthy animal to the laboratory is many times that of a poor 
unhealthy specimen. 

I.aboratorics ^^^ll only buy really first-class animals, and if the 
accredited breeder cannot produce these, l.irgc-scalc breeding in 
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laboratories will be considered, although, due to wastage through 
overproduction, it will be more expensive. 

(A) Infections 

Respiratory and intestinal infections among 
common, perhaps due to their unusually higt 
conditions may be aggravated or in many insts 
husbandry, e.g. sudden exposure to extremes in 
buildings, damp or wet bedding, soiled cage . _ 

food and water contamination by faecal matter, and inadequa 
feeding. 

(B) Advantages of Wire Floors 

To help in the control of these infections a \vire-mesh floor is a 
decided advantage. It eliminates wet and soiled bedding and food, an 
the animals are prevented from having access to their own and their 
cage mates’ faeces, which must always be regarded as a source o 
infection. The animals are always dry and clean, all urine and faeces 
fall through the mesh into the droppings tray. The wire grids can be 
easily removed, scrubbed or sterilized, dned in a few minutes and 
returned. There is no possibility of dirty, wet, germ-infested corners 
being overlooked from one cleaning-out day to the next. There is also 
a saving on bedding materials. This method may not meet vrith general 
approval, but where it can be adopted the health of the colony ^vil^ 
undoubtedly improve. 

(C) Precautions to be Observed 

Guinea-pigs, being rather timid creatures, are inclined to stampede 
when suddenly startled. It b therefore important, especially where 
wire-mesh floors are m use, to ensure that no sudden undue dbturbance 
occurs in the ammal rooms. 

When guinea-pigs are transferred from solid floors to wire-mesh 
floors, they are inclined to patuc when dbturbed. This may result in 
animals getting their legs caught m the mesh. It is therefore advisable 
to cover the ivirc mesh for a few days after transfer with a light covering 
of bedding. 

Size of cage or penb also important. Very large pens are inadvbable, 
because in such pens the animab chase around, and this again leads to 
injury. The floor area of breeding pens vrith ivire-mesh floors should 
not exceed 15 sq. ft. 


guinea-pigs are most 
1 susceptibility. These 
inces provoked by bad 
temperature, draughty 
; floors, overcrowding, 
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Size of mesh is of the utmost importance. If the mesh is not the right 
size, the animals, especially the young ones, are liable to get their legs 
caught. Experiments have been carried out on different sizes of mesh 
and it has been found that the most suitable size is 3 in. x J in. It has 
also been suggested that the strands of wire should all be on one level 
and not interwoven. 

(D) Labour Saving 

A wire-mesh floor may be suspended over a droppings tray, or as in 
some modern batteries over removable bitumen-lined paper; either 
method wll greatly reduce the amount of labour expended on cleaning 
out the animals. If trays are used, they can be scrubbed and disin- 
fected then partly filled with sawdust and returned. There is no danger 
from traces of disinfectant or from sawdust as the animal cannot gain 
access to the tray. 

It must he remembered, however, that the \vdre-mesh floors have to 
be changed, scrubbed or sterilized regularly. 

(E) Temperature and Ventilation 

The temperature must be kept in the region of 65®F, othenvise the 
animals will get chilled from sitting on the cold wire; also it is of the 
utmost importance for these units to be in an absolutely draught-free 
building. 

(F) SUMMARV 

With \vire-mcsh floors the animals are not disturbed by cleaning out. 
There is less need to handle all animals, and this is especially advan- 
tageous for pregnant sows. If a water-bottle leaks it does not flood the 
pen or cage. Other points of advantage mentioned are control of 
infection and saving of labour and bedding. 

7. COMMON DISEASES IN GUINEA-PIGS^ 

(A) Pseudotuberculosis 

Transmission generally by ingestion; mothers may also infect tJic 
young. The infection may be either acute, \rith death occurring ^rithin 
a few da)'s, or chronic, in which case tlic whole stock may be infected 
before detection. 

t. J'isibU symptoms. Staring coat, wasting, diarrhoea, rapid breathing 
and coughing. 


* Compiled from many »otirrc«. 
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Causative organism. Pastmrella psmdot^erculosts abscessed, 

hi. Post mortem. Examination generaUy reveals enlarg . 
mesenteric glands, nodulous spleen and 
pleura and pericardium may be mflatned and also contai 
Pus may be found in the peritoneal cavity. 


(B) Cervical Adenitis 

Chronic abscesses in the cerwcal lymphatic glands. Common 
certain colonies; appears to have little effect on health. ;j:fnrmis 

i. Causative oTganum. Group G Streptococcus, Streptobacillus momltjo 
[Actinomyces muris). . • 

li. Post mortem. Examination generally reveals pneumoma 
flammatory changes in the lungs. 


(C) Respiratory Tract Infections 

Guinea-pigs are susceptible to pneumonia and pleurisy, 
t. Causative organisms. Pneumococcus, Klebsiella, Pneumobacillus, haemo 
lytic Streptococcus and Pasteurella. 

a. Visible ^mptoms. Poor condition, staring coat, coughing, sneezing 
and rapid breathing, 

itt. Post mortem. Examination generaUy reveals pneumonia or m 
flammatory changes in the lungs. 

(D) Intestinal Infections 
1 . salmonellosis 

Most common in the intestinal infections, often reaching epidemic 
proportions. Diet may precipitate the disease (e.g. frosted or mouldy 
greens, foodstuffs infected by wild rodents) . 

i. Causative organisms. Salmonella group, e.g. Salm. typhimurium, 
Salm. enteritidis. 

it. Visible symptoms. Staring coat, arched back, wasting and diarrhoea, 
tit. Post mortem. Examination generally reveals congested and 
ulcerated intestines, enlarged spleen, abscesses on the liver, enlai^ed 
and oedematous mesenteric lymph glands, local or general peritonitis, 
possibly pus in the gall bladder. 

2. coccroiosis 

Very common in the guinea-pig. 
i. Causative organism. Eimeria comae. 

it. Visible ^mptoms. General loss of condition and diarrhoea. 
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in. Post mortem. Examination generally reveals infected gut, tissue 
damage, nodules on the liver and intestines. 

(E) Oedema Disease 

Generally connected with diet, which might contain a toxic substance 
or else be wrongly formulated. 

i. Visible symptoms. Excessive thirst, general loss of condition, obvious 
oedema in the peritoneum of young animals. 

a. Post mortem. Examination generally reveals gelatineous oedema in 
the peritoneum, and in more chronic cases liver damage (in adult 
animals) . 

(F) Virus Diseases 

Apparently healthy animals may carry latent virus infections which 
could cause confusion when the animals are used experimentally for 
tlie study of other viruses. 

(G) Guinea-Pig Paralysis 

Uncommon virus disease resembling poliomyelitis in man. 

Visible ^mploms. High temperature, loss of weight, gradually 
increasing muscular weakness, particularly the hinder parts of the 
body, paralysis of the hind legs. 

(H) Salivary Virus 
Unimportant. 

(I) Ectoparasites 
See Chapter 8. 

(J) Vitamin Deficiencies 

Scurvy, or Vitamin C deficiency, common in guinea-pig colonics. 
An adequate supply of fresh, palatable green food will prevent this 
condition from arising. 

Visible symptoms. Soreness and stiffness of the joints. Swelling and 
bleeding of the gums, wtli loosening of die teeth, haemorrhages under 
the skin. 

If scuny continues untreated, the teeth and bones may become 
permanently damaged and the animals resistance to infection will be 
undermined. 
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Mice 

1. A PLAN FOR MOUSE BREEDING 
F. H. Evans 

After many years of experimenting with different methods 
feeding and breeding mice, the one described below has proved, m 
writer’s experience, to be the most efficient for producing u 
mice of the required tveight in the rrunimum time. 

(A) Housing 

The ideal home for mice has proved to be a wooden box of uniform 
size which can readily be taken apart for cleaning. Wooden boxes ^oi 
condensation of moisture, but when a box is made entirely of wood ^ 
mice wll soon gnaw their way out, cither through the sides or cspecia y 
at the comers. To prevent this, slip-out sheets of aluminium (24 gauge) 
are used to cover the sides of the box, while still allowing a good tota 
area of uncovered svood. Figure 2 illustrates the component parts 
this type of mouse box, with their dimensions. 

In the lid of the box is an open area 6 in. by 4 in. which serves fo^ 
ventilation, and a small hole for the water bottle, so placed that it 
avoids the nesting tray beneath. Inside the lid is a lining of perforate 
alumimum sheeting, having 45 holes per square inch. The piece o 
wood removed from the lid so as to make the 6 in. by 4 in. ventilation 
space serves as a nesting tray. To one side of it is nailed an edge of 
^vood which prevents the litters from falling out, keeps the animab 
warm and dry and gives them something to chew on, thus sparing tb® 
box itself. To replace the tray is, of course, simpler and cheaper than 
having to replace the box. 

The bottom of the tray is covered "with sawdust and small ^vood- 
sha\’ings. As a lining for the nesting tray, ne\vspaper strips are excellent, 
being preferred to hay, wWch is liable to introduce and harbour 
insects. 

(B) Cleaning 

The boxes arc cleaned at least tivice a week and the old bedding 
replaced throughout by new. 
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(C) Feeding 

The mice are fed on cubes supplied from a rvdre-mesh basket clipped 
on to the side of the box opposite the nesting tray. The food is there- 
fore inside the aluminium lining described above. 



Ke.2. 


Tile advantages offered by this metliod of presenting die diet are 
as follows. 

1. Sliould wild mice enter the breeding-room, they cannot foul the 
diet as they can if a food trough hangs mtsiie the cage. 
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2 The cubes cannot be contaminated by urine, as 

^en *ey are scattered on the floor of the cage, rnstead of bemg 

in a suspended container. 

3. Cubes remain in one piece until completely consume , 
not crumble to powder and waste. 

T. The close fit of the basket to the sides and top of the box affords 

saving in material. 

5. The fact that the water bottles pass through *e lids, ^ 
of hanging on the sides of the boxes, means that les 
occupied on the shelves. 


(D) Food 

After many trials with other foods. Diet 41B has proved to 
best for bringing nuce up to the required weight in the^ shortes i 
If at any time a change of diet is contemplated, the switch-over 
be gradual. At first, the new diet should be given on a half an 
basis with the old diet, gradually increasing the proportion ^ 

diet until it entirely replaces the old. This point is emphasized bcca 
too sudden changes in diet in the past have had disastrous resu ts i 
this colony. 


(E) Breeding 

The plan in this colony is to mate three does with a buck, leaving 
the four nuce together from Monday to Friday. After removing an 
resting the buck over the week-end, he is re-mated with three more 
docs on the folloiving Monday, 

After removal from the buck, the does are kept together in large 
boxes for 14 days. These boxes are placed on the lower six of the eight 
shelves in the breeding room. At Ac end of this period the mice arc 
removed and placed in pairs in breeding boxes on the top shelf. Two 
females arc placed together in one box, thus if one mouse proves to he 
a poor moAcr or has an extra large Utter Ae other one assists as foster 
mother. 

After 7 days on Ac top shelf, Ac mice are moved one shelf do%vn each 
\>cek undl they reach Ac weight suitable for their despatch to Ae nser* 
Thus Ac top shelf becomes vacant as required for Ae new batch of 
expectant motlicrs. 

In the selection of breeding stock, the best mice from the largest 
litters arc retained. 
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(F) Records 

The only record kept is of the number of does which fail to become 
pregnant after mating. These are very few. 


2. THE EFFECT OF AN ENVIRONMENTAL CHANGE 
ON BREEDING MICE 
Vivienne M. BaUa 

Very little information has been prepared and made available on 
this subject, yet it has been considered by many workers that a constant 
environment is necessary for laboratory animal production. As ivith 
most species, mice are exceptionally sensitive to any change of environ- 
ment, and do not possess great adaptability, therefore our observations 
may be part of the answer to the problem of uniform animals behaving 
differently in various environments. In December 1950 ten pairs of 
breeding mice were received at the Rowett Research Institute, Aberdeen, 
from the Institute of Animal Genetics, Edinburgh. The mice were a 
hybrid strain, and had been bred for eleven generations in one environ- 
ment, and they were rearing their third, fourth and fifth litters. 

(A) EnntBUROH Environment 

The animal house was of timber construction with adequate light 
and ventilation, central heating was installed and the temperature 
maintained at approximately 60“F. The cages measured 8 in. by 10 in. 
by 5 in. and ivere made of solid galvanized iron with perforated lids; 
a partition was inserted across one end to form a sleeping-compartment 
or nest. The floor of the cage was covered with sawdust, and hay was 
provided for nesting. Under these conditions the mice were in dark 
self-contained units, and could not see their immediate surroundings. 

(B) Aberdeen Environment 

The animal house was a brick building svitli cavity walls; double- 
glazed ivindoivs rvere fitted to conserve heat. A temperature of 72 + 2°F 
was maintained by an air-conditioning plant, and by tlicrmostatically 
controlled electric heaters. A time-switch was fitted to tlic artificial 
lighting system, ensuring periods of 1 2 hours light and 12 hours darkness 
daily throughout the year. The cages were made of J in. wire mesh 
me-Tsuring 12 in. by 5 in. by 5 in. and fitted into metal tra)^; this 
allowed the faec-al matter to drop on to the trays, which were filled with 
sawdust. Sterilized woodwool was placed in the cages for bedding. 
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Under these conditions the mice were now '^chiding peop'= 

and they could see their immediate eages The 

worhng in the room, also other mice in neighbouimg g 
Tudden change made them slightly nervous and inchned to bite 
being handled 

(Cl Feeding IN Edinburgh , 

The nuce were fed on Thomson cube (Diet No 1) o oivie 
Porter (1950) 


(D) Feeding in Aberdeen 
Two diets were tested, ttvelve pairs being given 
as fed in Edinburgh and t^velve pairs Diet 86 Howie (1951) 
water was given in each case, as these diets are dry and in cu e 
The composiUons of the diets used are given in Table I 

Table I 


DutJ^o 86 


NVheat Offal (Bran) 

17 7 

Wheat, whole ground 

^Vbcat, ground 

17 7 

Barley, whole ground 

Oats, Sussex ground 

17 7 

\Vfaite fish meal 

Barley, grotind 

8B 

Meat and bone meal 

Maize ground 

88 

Dned brewer’s yeast 

Meat and bone meal 

88 

Dned grass meal 

White fish meal 

45 

Cod bver oil 

Dned skimmed tnilk 

140 

Salt 

Dried yeast 

12 


Cod liver oil 

04 


Salt 

04 



100 0 



% 

50 

25 

7 

6 

5 

5 

1 

1 


(E) Breeding Procedure 

Monogamous mating was adopted, that is each pair remaining 
together throughout their brccdmg hfc, it was noted that the male 
greatly assutcd m keeping the htter warm and hidden from view. The 
^oung were weaned when 21 days old, weighed and segregated Mice 
for future gcncraUons were retained until they were 6 weeks old, when 
they were mated This may be regarded as rather young for some 
strains, but we experienced no difficulties, and this had been the 
Edinburgh procedure. 
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(F) Observations 

Birth dates, the numbers born alive or dead, the numbers weaned 
and the body weights of males and females at 2 1 days were recorded. 

(G) Results 

In 1951 the number of animals weaned from the first litters was very 
small on both diets, as many of the young were eaten during the first 
3 days of life. This was attributed to the nervous disposition of the 
animals in new surroundings, and the lack of privacy in their cages. 
The percentage weaned from subsequent litters increased markedly, 
as the animals became adapted to the new environment. By January 
1953 this strain of mouse was entirely acclimatized to the Aberdeen 
environment and, as a point of interest, a further breeding test was 
designed to compare this breeding performance rvith that of the first 
generation reared in Aberdeen. Twenty-four pairs of 6-week-oId mice 
were mated, trvelve pairs on each of the ttvo diets. The conditions were 
identical with those of the 1951 test, including the season of the year; 
Table 11 gives the details of botii tests. Incidental deaths in the breeding 
stock slightly reduced the number of does as shown in the last column 
of this table. 

The mice tested on Diet 86 were transferred from Diet 1 at mating, 
and in familiar surroundings the change of diet proved no disadvantage. 
While the birth rate was not significantly different, the percentage 


Table II 


Tear 

Litter 

Diet 

Av, per Dam 

Bom Weaned 

% 

Weaned 

Av. Weanitig Wt. 

e 9 

JVb. of 
Dams 
in Cp. 

1951 

Ist 

1 

8-9 

31 

34-7 

8-1 

8-6 

11 



86 

7-8 

20 

25-5 

8-7 

9-3 

12 

1953 


1 

7-7 

6-6 

85-9 

10-6 

10-8 

12 


» 

86 

8-6 

70 

GM 

10-2 

10-3 

11 

1951 

2nd 

1 

10 0 

8-7 

87-3 

96 

8-5 

11 



86 

7«5 

4-8 

63-3 

94 

9-4 

12 

1953 


1 

8-2 

7-1 

07-1 

11-3 

10-9 

12 



86 

100 

88 

88-2 

11-0 

9-9 

11 

1951 

3rd 

1 

9-2 

6-2 

71-8 

9-8 

10-3 

10 



86 

8-3 

6-6 

79-8 

lO.l 

9-7 

12 

1953 


1 

81 

7-6 

93-9 

11-2 

11-7 

12 



86 

102 

8-6 

92-2 

11-2 

11-0 

11 


B 
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weaned and body weights were coniderably 

for *e first litters. Weaning weights tvere SasizeS the 

weaned were greater, which is ra*er »rpns mg ^ e 
fact that nuce not accustomed to disturbances sue 
the Aberdeen animal house do not lactate well. 


(H) SUM-UARY . 

As a result of our observations it is suggested that V 

change is a variable which at all tim^ should hettX diets 

producti\dty is to be obtained. Any differences observed 
are probably related to environmental factors. 


Rzferences 

Howic, J. ^V. (1951). 3 . Anim. Tech. Asu 2, 7. 

Howe, J. ^Y. and Porter, G. (1950). JBni. J. Jfutr. A, 175. 


3. REFLECTIONS ON THE COMMERCIAL PRODUCTION 
OF LABORATORY MICE 
A. A. Tuffery 

Commercial breeders supply about half of all the mice used in the 
United IGngdom, and -will probably never supply a much bigg^_^ 
proportion. It seems to me that there are two bzisic reasons for 
state of affairs, namely, inability to supply particular types of anima 
and the problem of quality. First, we may bnefly examine the question 
of type of ammal. ^Vorkers using mice for the study of problems in 
cancer and genetics need to use inbred animals, of an absolute > 
guaranteed pedigree, and the organization of the average commerci ^ 
colony is not geared to cope wtii this type of breeding. Further, it is 
doubtful whether the commercial breeder has the basic science 
kno\sledge needed in some aspects of this special type of breeding* 
Again, other mouse users, cspcaally in the field of virology, require \ cry 
\oung— new-born or 2-3 day old— animals, and it will be quite 
obvious that these must of necessity be produced just where they 
to be used. Here tiien, arc two cases where the average accredited 
breeder is unable to supply a laboratory’s needs. 

Before the question of quality is dealt with, mention can be made 
of some \cry distinct advantages the commercial breeder has. In 



2. MICE 


35 


general (though I doubt whether always) his mice are cheaper than 
comparable laboratory-produced animals, and this would appear to be 
due partly to the fact that large-scale production will always be the 
more economical. If he is working on a very large scale he can also 
accept, without too much dislocation in his colony, sudden large 
orders for mice — an occurrence not unknown in the world of laboratory 
users. This, however, does apply to only a very small proportion of 
breeders, perhaps three or four, and the smaller concern will be far 
happier to deal with a more restricted but steady demand from just a 
few customers. Finally, some laboratories, especially small-scale or 
irregular users, will be very much relieved if they have not the responsi- 
bility of producing their animals — frequently they have neither the 
labour nor the room to breed mice. 

So long as a laboratory is satisfied with the number and quality 
of animals, it will continue to do business with a regular supplier, 
but should it find that, because of the work being carried out, 
a higher grade mouse is needed than the one it has been using, one 
of two alternatives has to be faced by the breeder. Either he loses the 
custom or he must do something about the quality of his animals. 

There was a time in the history of the use of animals in biological 
work when any animal would do provided that it could be reasonably 
expected to survive long enough for the experiment in hand. Those 
days are well past, and laboratory animals are of a far higher quality 
than before tlie war. Nevertheless they can still be improved upon. 
The requirements of all animal users are becoming, and tvill become, 
more and more exacting, and if the commercial breeder is to maintain 
his prominent and, at present, valuable position, he must be prepared 
to cater for these higher demands. There are breeders who are spoken 
of very highly and who concern themselves with the needs of their 
customers. Problems of animal health and diseases are not the only 
ones involved in the general term “quality”, but they arc extremely 
important. 

With regard to disease, however, it is not just enough that the 
breeder himself secs no untoward deaths in his colony. Infections 
caused by bacteria, viruses, worms and so on can only too often be 
present witliout showing any outward signs for long periods. It should 
be of vciy great concern to the breeder how his animals behave upon 
receipt at the laboratory, and whether they die of, say, ectromclia 
during use. If mice show any signs of disease aithin a few days of 
arrival at their destination, then that disc.asc must have travelled aitli 
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them from the producer’s colony “ 

laboratory’s ammal house. Unfortun y, ^ ^ 

laboratories are sometimes to blame nroportion of cases, 

breeders like to think. This is so breeder does 

and then it is for the laboratory to in smntod and, where 

sometimes hear reports of his nuce not X® ”P he must take steps to 
this is so, particularly if it is a quesUon of disease, he m 

remedy the trouble. . . ^ mouse 

The agents of disease— the bactena and vimses 
colony more or less permanently without that colony P increase 

of their presencei there is no epidemic resulting in , „ When 

in the daily death rate, for example, and herein bra the g ' 
mice from such an infected colony are sent to a laboratoiy PP 
good health, the resulting environmental changes to whic y 
subjected (different cages, bedding, agent to 

c.xperimental stresses made upon them enable the mfecbng g 
take the upper hand-the disease flares up and kiUs ii„g 

the breeder’s surprise and the laboratory's annoyance. In e -^5 

colony one has to combat the spread of these disease-producing ag 
at all times, ivhether one is experiencing a bad outbreak or not. 

Food can be an extremely efficient means of both introducing 
aiding the spread of infection. In the first place, ^ve a great ea 
thought to its storage — it must be stored well a^vay from the co 0 ^ 
and must not be accessible to wld mice and rats. A number of dust 1 


with tight-fitting lids will be very useful. And then — why use a 


mash? 


It is very messy and takes a lot of work to prepare, and when dro^ 
on to the floor of the cage, as it usually is, is a quick way of sprea mg 
infection. Mouse t^’phoid, like human typhoid fever, is spread by 
and water which have been contanunated by infective faeces, 
readiness with which a mash diet is fouled is obvious. Cubed dictS: 


on the other hand, take no preparation and, when held in some 


ynd 


of hopper, are virtually uncontaminated by the mice. One does, o 
course, need to use svatcr bottles if cubes are given, but these do not 
gi\c much additional labour. Much more is expended on mixing ^ 
mash. Tlicrc is no question of the advantages of cubes from the hygienic 
point of view, and ultimately questions of hygiene tvill force one to 
take action. Almost every laboratory has long since given up using 
mash-t^Tie fecdsmfTs in favour of cubes. 
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and fresh. Hay is a popular bedding material among commercial 
colonies, but few laboratories favour it — ^woodwool is far less likely to 
act as a vehicle for infection. Hay is not needed for the mice to eat, but 
if it is used as a bedding in unheated or poorly heated animal quarters 
then its use may be justified. Take care over its storage and try to buy 
it from sources where it is unlikely to have been contaminated by wild 
rodents. The same remarks apply to sawdust and woodchips if these 
are used. Sawdust particularly is liable to be left lying unprotected in 
open yards, and is very readily fouled by rats, mice and cats (cats 
carry a tapeworm which can infect mice, encysting in the liver). Some 
breeders have their supply of sawdust bagged in their o^vn sacks direct 
from the saw bench, which seems a very good idea. 

Commercial mouse-breeding colonies will also be designed to produce 
their mice as economically as possible — ^it is, after all, a business, and 
yet I am not at all convinced that the systems in general use are the 
most economical. The standard methods used involve mating several 
does to one buck; the does are then removed at pregnancy, and are 
allowed to litter down and nurse their young away from the male. 
Therefore, mating at the posUpartum oestrus does not occur. If a system 
involving posUpartum mating was used, the usefulness of the doe (i.e. 
her productivity) would be very much increased. Indeed, one would 
need to feed a higher proportion of males (using one male to two 
females), but the useful breeding life of the unit could be shortened, 
giving one a more rapid turnover in breeding stock. 

One very important means of improving and maintaining the 
quality of one’s animals is to practise some kind of selection when the 
breeding stock is being replaced. It is not sufficient merely to select tlie 
better looking animals for this purpose — one must give a little thought 
to what one wants to do, and how to do it, and in this respect I would 
urge breeders to re-read the excellent article by Dr Falconer (p. Ill), 
where the principles of the process arc fully and simply explained. 
One requisite for the intelligent practice of selection is some kind 
of recording system. How can one really tell if one’s colony is as good 
now as it w’as a year ago if all one has is a ticket with the date and 
number born pinned to the side of the bo.x? 

This short contribution is not primarily concerned ^rith detailed 
practical advice to breeders, since tliis can easily be obtained from 
other articles in tliis book, but the most important point to be cm^ 
phasized is this: laboratory* demands for mice \rill, without any doubt, 
become more exacting. In the first place, mice arc an expensive item 
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to any laboratory, but of far 

used in all the various types of work ^ *at one 

results in the tests for which they are used. It ,„„ment 

customer seems to be quite satisfied smcc he nev 

on the quality of one’s mice, but let us hope he doe 

that he must make the best of a bad job. Eventually he will h^e 

something about it— even breed his own trace at Wice ® 

The commercial breeder is doing a valuable job at the p 
and IS appreciated as such, but the commercially , .jable 

unless something happens to its quality, become less an ess 
for the uses to which it will, undoubtedly, be put in t e u 
would be more than rash to forecast a day when mouse breeding 
cease to be profitable, but there is still time to consider this poin 
act upon it. If sufficient action is taken, there is no reason for i n 
remain a profitable occupation. 


4. COMMON DISEASES IN MICE^ 

(A) Intestinal Infections 

1. SALMONELLOSIS 

Very prevalent in mouse colonics, often reaching epidenuc propof 
tions, may remain undetected or latent until the animal is put un 
stress. Animals which recover may become earners and infect the w o 
colony. 

i. Method of Control. High standard of hygiene. Destroy sick anima s 
and contacts. Ensure foodstuffs are not contaminated by \vild species. 
In an epidemic it may be necessary to destroy whole stock. For other 
information see page 35. 

(B) Septicaemio Diseases 

These diseases are generally acute and fall into three types, namely 
Pasteurellosis, Pseudotuberculosis and Mouse Septicaemia. Sudden 
death gives insufficient time for characteristic morbid changes to take 
place. Post-mortem examination provides little evidence of the disease. 
1. PASTEURELLOSIS 

Very rare. Belongs to the so-called haemorrhagic septicaemia group* 
i. Causative organisms. Pasleurella muriseptica {Pasteurella muricida). 

* Compiled from many sources 
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2 . PSEUDOTUBERGULOSIS 

Several types, one of which may be connected with a Salmonella 
organism; another variety which may reach epidemic proportions is 
caused by Corynebacterium pseudotuberculosis. 

3 . MOUSE SEPTICAEMIA 

May be caused by Erysipelothrix muriseptica, which is allied to the 
Erysipelothrix rhusiopathiae organism of swine erysipelas. 

(C) Streptobagillus MoNiLTFORAns Infection 

There are two types of infection, namely acute and chronic. 
Animals suffering from the chronic type may recover and acquire an 
immunity, but will continue to spread the infection because they may 
be carriers. 

1 . ACUTE STREPTOBAGILLUS INFECTION 

1. Visible symptoms. Staring coat, conjunctivitis, eyelids glued together. 
Death mthin a few days. 

ii. Causative organisms. StreptobacilUts monilifoTmis (Actinomyces muris). 

Hi. Post mortem. Examination may reveal no characteristic changes. 

2 . CHRONIC STREPTOBAGILLUS INFECTION 

i. Visible symptoms. Staring coat, emaciation, conjunctivitis. Oedema 
of extremities, ulceration of feet, paralysis of hind legs. 

ii. Causative organisms. As above. 

Hi. Post mortem. Joints contain thick caseous exudate (advanced cases 
only), enlargement of lymph glands, abscesses in the spleen, pericarditis. 

(D) Infectious Catarrh 

Frequently referred to as mouse catarrh. The disease may be sporadic, 
in which case the infected animals should be killed and cage contacts 
isolated for observation. In other cases it may be epidemic, ^vhcn all 
animals showing any symptoms and all contacts should be killed. 
Maintain a high standard of hygiene. 

l. Visible ^'mptoms. Intermittent chattering, wheezing, rhinitis, 
respiratory' distress, staring coat, conjunctivitis. 

ii. Causative organisms. Coccobacillaiy' bodies regularly found in 
exudates. Possibly related to P.P.L.O. (Plcuropncumonia-likc organ** 
isms). 

m. Post mortem. Examination generally reveals rhinitis, inflammation 
of the internal or middle car. Pneumonia. 
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(El PyOGENIO iNTEOnONS 

Not very common Occasionally epizootic due to haem yt 

Animal loohs dl. stanng coat, rapid breathing, 
subcutaneous abscesses about the head and neck 

:i Causatiie organisms Staphylococcus aureus obscesses 

m Pest mortem Spleen may be enlarged, ivith pm-point abscesses 


(PI PooAL Necrosis of the Liver 

This IS quite common and may be widespread ^ 

colomes May be sporadic or epidemic ^ may 

a colony of Japanese waltzing mice Only symptonK befo 
be slight diarrhoea Often flares up when animals are “n 
Cause of this disease debatable, but it may be associated with 
piliformis miiltiolc 

i Postmortem ExattunaUon reveals enlarged liver, containing m p 

yellotv necrotic lesions, with dark central areas 


(G) Mouse Pox or Egtromelia . 

Common disease due to a filterable virus May remain latent un 
animals are under stress, when it becomes epidemic 

j Visible symptoms (Acute type) Death may occur in a few o » 
without \'isible symptoms (Chrome type) Stanng coat, 
condition poor, enlargement of one foot (usually a hind one), bu o 
swellings on the tail In the advanced stage, exudation of serous 
and scab formation on foot, swcUing of whole leg, gangrene of a toe 
whole foot 

It Post mortem Examination generally reveals generalized congestion, 
small haemorrhages, excess fluid m the peritoneal cavity, diHu 
necrosis in the liver and spleen , 

tu Control In the absence of expert advice, an infected colony sho 

be destroyed Cages must be sterilized, racks, walls and utensi 
chemically disinfected and room allowed to remain vacant for some 
time Vaccination can be earned out and, if correctly done, ma> 
successfully control an outbreak 


(H) ViRcs Diseases (Other than ectromeha) 

1 EYMrnocYcnc cnoRiOMENiNcms 
Not ^ cry common, often latent, but mfccti\ c to humans 
I I istble symptoms Loss of waght, hunched back, conjunctivitis, 
spasuc comailsions or partial paralysis afiecling hind legs 
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2 . ENCEPHALOMYELITIS 

Uncommon, often latent until animal is under stress. Death within 
a few days. 

i. Visible symptoms. Loss of weight, hunched back, conjunctivitis, 
spastic convulsions or partial paralysis affecting hind legs. 

3 . VIRUS PNEUMONIA 

Not uncommon; several types encountered. May be latent, until 
animal is under stress. 

i. Visible ymiptoms. Staring coat, poor condition, rapid breathing, 
followed by death. 

a. Post mortem. Examination generally reveals pneumonia or in- 
flammatory changes in the lungs. 



Rabbits 


1. THE MANAGEMENT OF A RABBIT COLONY 
G. B. Parkinson 


The management of a rabbit colony must be approac 
distinct viewpoints; firstly the breeder, who must consider the e , 

and how he can best serve the laboratories, secondly the r 
worker, who wants an animal conforming to definite stan ar s 
given breed with a high degree of uniformity. For many years 
been trying to cover both viewpoints in order to benefit myse 
producer) and the research worker (the user). 

The methods described here have met with a degree of j 

if there is one major factor of which I am being constantly remm > 

it is the necessity to provide for the breeding doe warmth and a ee ^ 

of absolute security, as this does, without question, result in 
production and high-quality animals. It also appears to decrewe 
incidence of scouring, which is, I believe, due mainly to stress fat 
related to the natural timidity of the ammal. 


the 

factors 


(A) Housing and Equipsient 

Figure 3 shows a double breedmg pen, ^vhich can be arranged lO 
lines of one to six, or in blocks of eight. The run walls are made o 
1 in. ^vire netting, the floors of ^ in. by 18-gauge wire netting, or similar 
heavy gauge wirework, and the hayrack partition is also of 1 in. 
netting. The overall length is 5 ft. 6 in. and the width 1 ft. 6 in. This 


size is quite adequate to accommodate a doc and eight young 


until 


the latter have reached the weaning age of eight weeks, weighing 3-4 lb* 
The nest box is 1 ft. 6 in. by I ft. 6 in, made of hardboard walls, and 
i in. Umber floor and lid. The size is important, because if a nest bo^c 
is of larger dimensions the doe is inclined to soil the nest. It is possible 
for the nest box to be smaller, as the doc only stays in the box ^vhe^ 
suckling her young, but 1 have not put a smaller nest box into practice. 

These rabbit pens are placed under lean-to shelters measuring 
48 ft. by 20 ft. I have found the nearly open air situaUon has resulted 
in a complete absence of respiratory troubles. 
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Feeding equipment is quite simple for both breeding and running-on 
pens. Pellets are fed ad lib in feeders to all stock. Water is available at 
all times. 


(B) Breeddjg 

Over the years I have developed a colony of large albinos and a 
smaller colony of chinchilla giganta, which I occasionally cross to 
maintain hybrid vigour. I have also used other breeds, particularly 
English crossed with albinos, rvith varying success. Research work 
demands various types and breeds, but albinos satisfy most require- 
ments. 



Mating is done in batches of six, either by individual matings or 
running six females svith one male. The former method is preferable 
as the does all kindle at the same time, which enables fostering between 
litters to be practised. The latter method is useful when one is short of 
breeding cages, by this method it is also possible to keep a larger 
number of breeding does. 

Artificial insemination has a lot to offer the commercial breeder and 
tvill become more widely used in the future. In co-operation svith 
Dr C. E. Adams, I have used tliis method very successfully, but have 
not put it into general practice. 

A check for pregnancy by palpation is made 14 days after mating. 
If the animal is not pregnant or in pseudopregnancy, re-mate after the 
17 th day. 

On the day of parturition, the litter is inspected and the number of 
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,oung reduced lo eight per litter. The surplus of young are either 

Lstroyed or fostered ou to other does with smaller lit . 

The nest is frequently examined dunng the first fe Y » 
progress of the young is noted and any dead removed. 

Young rabbits are usually weaned at 6 weeks of -S'; ^ do^^ 

re-mated as soon after as possible, this cycle continues wi pjning 

The does are not rested, but they do rest, be 

pseudopregnant, or refusing to mate. In my opimon, ra jj^ps 

weaned at 4 weeks of age if there existed (a) a good pelle P 
a higher nutritional quality than those normally used, and i ) 
brooding equipment which would provide very warm con itions 
advantage of such a method would be greater production rom 
colony. 


(G) Bucks 

Bucks are truly half the colony and must be the best availa c 
Careful selection should be made for the factors most desired, 
if artifidal insemination is practised, as a bad choice can, of course, 
expensive, just as a good choice can be of great advantage. We 3-V® 
found that the mixing of semen from a number of bucks gcner Y 
gives good results. 

The selection of breeding stock is made from animals which produce 
high-quality litters over long periods. 
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Commercial rabbit breeding presents a challenge, consequently a 
flexible and alert approach to the problem is of the utmost importance 
if the breeder is to produce a worth-while animal which tvill satisfy the 
research worker. 


2. RABBIT BREEDING AND REARING ON GRASS 
Barclay S. Walker 

This trial was designed to test whether or not the domesticated 
rabbit could be bred and reared on the natural herbage available to the 
tvild species. We adopted a method knoivn as the Morant system which 
is the use of movable hutches with wire-netting runs through which the 
rabbits could graze the herbage. 

(A) Housing and Equipment 

Figure 4 shows the type of hutch used. It consisted of a triangular- 
shaped hutch to which is attached a light frame covered entirely by 



Fig. 4. Rabbit fold (Morant system) 

1 in. mesh wire netting. These hutches -were constructed of good- 
quality, well-seasoned wood to wtlistand the weather, daily moving 
and the natural enemies of the rabbit. The entire unit was treated 
periodically, inside and out, with creosote as a preservative and a 
disinfectant. A zinc roof to the sleeping quarters is more durable than 
a wooden one, but even in Scotland proved to be too hot in the summer 
and condensed moisture in the winter. The initial cost of this unit was 
rather high, which was more than compensated for in reduced feeding 
costs and saving of labour. 
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It is interesting to note that the T^Ttheit^sSping quarters 

before defaecating and urinating, and ^P* * „eeWy and re- 
clean and dry. The hutches were cleaned out twice weeK y 

plenished tvith oat-straw bedding. ^ 

The floors of the sleeping quarters «n fitt J 

galvanized iron tray, though we preferred to have 
drainage holes bored in the floor boards. Galvanized metal P ^ 

were clipped on to the side of the run. These pots were pbe^^ 
sufficiently high to prevent the water from becoming 
rabbits. 


(B) Feeding . i 

Eigbt hutches were folded over a half-acre paddock tvhich 
essentially of perennial ryegrass and clover, with a small 
cocksfoot and timothy. The folds were moved four times ^lauy, 

9 a.m., 12 noon, 2 p.m. and 5 p.m., giving the rabbits 
access to fresh grass, and at any one of these times the water pots c 
be refilled. a. 

It has been suggested that rabbits should not be moved ove 
same gound more than twice in one year, but in this case the sma ar ^ 
of grassland available necessitated moving them over the same 
four times. Fortunately, there was an abundance of grass aval a 
during the year. When the rabbits reached one end of the paddock, ^ 
grass at the other end was ready for use, m fact at one stage grass w^ 
gro^ving faster than we could use it, and it had to be tipped. In 
winter when no grass was available, or during snow, we had to tee 
mash plus cabbage and a little turmp. It is ^vorth noting that even -when 
the grass was wet the rabbits still drank water. 
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The litter was quite normal, coining out into the run on the 12-13th 
day and nibbling the grass. 

All young were weaned at 8 weeks, the sexes segregated and the 
animals placed in communal hutches, which were made by joining 
together two of the ordinary breeding hutches. The stock remained in 
these hutches until they were old enough to be used for experimental 
wort or breeding. 

The rabbits thrived ^vell on this system, ^vith an average weight of 
6-7 lb. at maturity. There were no deatlis from natural causes. In 
wnter, when the rabbits kept in heated quarters were suffering from 
respiratory infections, this colony was absolutely free from any such 
complaint, even though the "winter was one of the most severe. 

These rabbits were fed entirely on grass for 6 months of the year, and 
in other parts of the country where the winter is less severe, this period 
could undoubtedly be prolonged, thereby reducing the cost of rabbit 
production. 

This method of rabbit keeping is used extensively on the Continent, 
but on a much larger scale, witli hutches and runs measuring 30 ft. by 
12 ft., which can accommodate about t^venty rabbits. They are fed 
entirely on grass and fatten up well, and are therefore in great demand 
for human consumption. This is also an easy and cheap method of 
producing rabbits for the laboratory. 


3. ARTIFICIAL INSEMINATION IN THE RABBIT 
C. E. Adams 

In recent months a considerable interest has been shown in the 
technique of artificial insemination as applied to the rabbit, especially 
with reference to commercial rabbit breeding. The technique, in 
itself, is not new, having been used under laboratory conditions for 
nearly forty years. However, its use has been largely restricted to 
research problems and there has been very little application to practice. 
This is surprising in view of the considerable advantages it offers over 
natural mating, particularly when dealing with large numbers of 
animals. Amongst these advantages the following may be enumerated. 

i. High rate of sriccess. Conception rates (i.c. proportion of does 
becoming pregnant) approaching 90% can be obtained. In a total 
of 377 inseminations performed from 1957 to 1960 at the Animal 
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Research Station, Cambridge, 310 does ( 83 -6 o/„) produced htte«. 

The Utter size equals that °btmned srith uamrd „f 

, 1 . Better organization and planning of a br g p g offspring 

does can be inseminated on a parUcular day, and f 
can be weaned simultaneously, thus strcamhmng p 

ui. speed of operation. It is possible to insemnate abo it 

hour. As a hormone injection is used for the mducUon 
is not necessary to observe whether the does mil accep * 

,v. Selected males. More efficient use can be made 
It is estimated that one buck could provide suffiaent seme 
for the insemination of 2,000 to 5,000 does. ^ * iw^rature, 

V. Disease control, e.g. Sjphtlts and Snuffles. A review o recen . 

contairung approximately one hundred references appertai 2 \ 
artificial insemination in rodents has recently appeared (A a » 
whilst a comprehensive account of the practical aspects o ’ * ^ 
available (Adams, 1961). For this reason, only a bare outhne o 
technique will be given on this occasion. 


(A) Collection of Semen 

Semen is collected from the buck with the aid of an 
of artificial vagina, as described by Walton (1958). Ejaculate 
usually varies from 0 5 to I 0 ml while sperm density may vary tvi ^ 
very wide limits: a good sample ^vill contain more than 200 nu 
sperm per ml. 


(B) Dilution of Semen 

Rabbit semen can be diluted wth a physiological saline solution, 
e.g. 0 9% sodium chloride, or Krebs* Ringer bicarbonate, to whic ® 
little glucose (0 25%) and pemcilUn (1,000 units per ml) may ^ 
added. The degree of dilution will be governed by the density of t c 
sample. Very httle exact information is available regarding the 
storage of rabbit semen. It is not kno\vn for ho-iv long the spermatozoa 
can survive outside the body and retain their capacity to effect fertilize' 
tion. It is worth noting that the latter function disappears before the 
spermatozoa lose their power of motility. As a general rule, to be 
followed until more facts on storage are gathered, semen should be use 
within 12 hours of collection. 


(C) IsSESttNATlON 

A spcdal pipette is used for introducing the spermatozoa into the 
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female genital tract. The techniques of restraining the doe and of 
guiding the pipette into the vagina have been described elsewhere. 
(Adams, 1961). Each doe should receive about 20 million spermatozoa 
in 0-5 ml of fluid; this number is more than adequate, as it is knotvn 
that 1 million spermatozoa are sufficient to effect maximal fertilization. 

(D) Induction or Ovulation 

Ovulation is induced by the intravenous injection of 20 i.u. luteiniz- 
ing hormone (LH) . It has been found that this method causes nearly 
100% of does to ovulate, though it suffers from the disadvantage that 
a state of refractoriness to the injection eventually develops. However, 
in such animals, ovulation can still be induced by mating with either 
fertile or vasectomized (sterile) males. Induction of ovulation and 
insemination need not take place concurrently. In fact, the insemination 
can be carried out several hours before, or up to 6 hours after, giving 
the EH injection. 

In conclusion, it is worth emphasizing that for A.I. in the rabbit, no 
expensive equipment is required and a knowledge of how to perform 
the technique is easily acquired. Whether it tvill become adopted as a 
standard technique in rabbit breeding will probably depend upon the 
growth of larger breeding units in which it must surely compete 
favourably with the traditional system of natural mating. 
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4. COMMON DISEASES IN RABBITS 
P. L. Shanks 

(A) Coccmiosis 

Coccidiosis is probably the most common disease of botli domesti- 
cated and wild rabbits, and until the introduction during the past 
few years of satisfactory medicines to deal trith it, coccidiosis was 
responsible for more deaths tlian any other disease. 

There arc two forms of the disease in rabbits, one affecting the liver 
and producing white spots to wliicli the term “spotted liver’* has been 
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applied, and the other affecting the intestine. 

found in the same rabbit although Ac paras.te m „ill 

The coecidia of rabbits tvill not afreet any other animal, ne.tn 
the coecidia of any other animal affect the rabbit. 

Most adult rabbits harbour the parasite either in their 1 
their intestines, and because they have built up a risist. . 

is noticed. But these adult carriers can, through 
taminate the food of young rabbits and cause a heavy m • 
before time has permitted the youngstcis to develop a r“is an . 
e coccidium multiplies inside the animal body but liM t P 


\ the body. 


The CA.A.V.AVAAV* — I- 1'1- 

out in the manure before it can “ripen” and again muitip y m 
In theory, therefore, it should be possible to eliminate the 
completely by killing off all the parasites in the liver or intcsuncs . 
then seeing that the rabbits are kept free from fresh infestations. 

The disease is usually seen in young rabbits cither while sti sue 
their dams or more frequently soon after weaning. There ” 

particular symptoms apart from the fact that the young rab its^ a 
not growing so well as they should. Death may be sudden, 
following a very heavy infestation. Usually the disease is chronic, 
young rabbits having a lustreless fur and being disinclined to play an 
romp around. . , 

Diagnosis of the disease can be made by having droppings examine 
microscopically. If deaths have occurred, smears made from the spots 
in the liver or from the inner lining of the intestine \vill show large 
numbers of cocci^a. The white spots in the liver could be confused w 
spots found in cases of pseudotuberculosis, although in that case white 
or yellowish spots are usually found also in the spleen and intestine. 

Treatment with sulphamezathine and a variety of similar drugs has 
proved very successful. It may be given in the mash or in the drinking 
water and should be given at the dosage rate recommended by the 
manufacturers of the drug. For preventive purposes young rabbits may 
be given the same drug in thrir drinking water from weaning until 4 or 
5 months old. 

After an outbreak of cocridiosis hutches and utensils should be dis- 
infected with 10% commercial ammonia. Ordinary antiseptics are not 
satisfactory because the parasite has a thick “shell” which is resistant 
to them. 

Coccidiosis is no longer the major disease risk of rabbit breeders that 
it was a few years ago, but it is stiU capable of flaring up if adequate 
precautions are not taken. 
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(B) Snuffles 

This, as the name implies, is a disease affecting the nose, producing 
symptoms which are characterized by snuffling. It is a bacterial in- 
fection of the respiratory tract. In mild cases, apart from the sneezing 
and a nasal catarrh, affected rabbits are not really ill. A secondary 
infection, however, may become superimposed on the mild catarrh, 
resulting in a purulent discharge from the nose leading to exaggerated 
snuffling symptoms which may terminate in death from pneumonia. 
Occasionally a more acute form of the disease occurs when the in- 
fection causes a severe fever resulting in septicaemia and death in two 
or three days, usually from pneumonia. 

This disease in tlie mild form as well as in the aeute is very infectious 
and ivill spread rapidly through a rabbitry. For that reason any rabbit 
showing suspicion of snuffles should be removed immediately from its 
cage and kept in isolation. Its cage mates should also be isolated in 
case they should be incubating the disease. The cage itself should be 
thoroughly cleaned out, the bedding destroyed and everything which 
has been in contact with the affected rabbit thoroughly disinfected. _ 
Treatment using injections of antibiotics is fairly satisfactory in 
curing all but the very acute cases. Prevention by isolation and dis- 
infection is of prime importance. 

(G) Rabbit Syphilis 

This is a true venereal disease of rabbits caused by a spirochaete 
which affects rabbits, and rabbits only. In a breeding unit it can be 
spread rapidly by an infected buck. The disease appears first on the 
e-xtemal genitals of either the male or the female as small moist ulcers. 
These may extend from the original site and involve the inner aspect 
of the tliigh. Occasionally the mucous membrane of the eye, mouth and 
nose may become affected in cases which have been neglected. In bad 
cases there may be difficulty in passing pellets and urine. 

5Vhile not usually a fatal disease, it is very repulsive. Treatment with 
injections of arsenical preparations is highly efficient. Cleaning and dis- 
infection of infected cages should be carried out to kill off the infection. 

\\’hcn buying rabbits for breeding, a careful e.xamination should be 
made for evidence of the disease. 

(D) Bladder AS^orms 

Tlicsc arc the c>'stic stages of tapesvorms which arc found in the dog. 
There arc tvo forms, Cjsltcercus pinfomis, the c)-stic form of Tama 
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pis,firn,u,.niCo.uruss,nalis.^ 

these cysts are quite common m tnld rabbits, 1 1 ^ a ^ularW grass, is 

domesticated conditions except when foodstufT, parucular y g 
fed which has been contaminated with dog faeces. 

The cyst oTpisifirmU is found in the abdomen often i 
the liver. The number of cysts varies from one to several. 
them to cause ill-hcalth and they arc usually seen only on post- 
examination. Each cyst is a thin-walled sac contaimng a watery 


and a ^vhite spot which is the head of a future tapeworm. 

The cyst of serialis is found under the sVin of almost any pa 
body, and may be as big as a golf ball or bigger. It develops s ow y ^ 
is soft to the touch. Evacuation of the fluid in this cyst produces on 
temporary cure. It should be removed surgically. 

Tapeworms develop in the intestines of dogs which cat these ^ 
For that reason all tapeworm cysts found in rabbits should be destroy 


(E) Ear Canker 

This is easily recognized, since the affected rabbits arc often seen 
shaking their heads or scratching their ears; it is caused by mange 
mites. These are tiny parasites which can just be seen by the naked eye 
if some of the crust or scale from the cars is spread out on black paper. 
Under the microscope they are easily recognized. Affected rabbits can 
lose condition because of the constant irritation and the parasite can 
readily travel from one hutch to another. 

There b now a satisfactory treatment for car canker. Gammexane 
(B.H.C.) in any of its preparations is very efficient, and since i^ 
effects last for three weeks or more one dressing is usually all that is 
required. The mange mite lays eggs which are resistant to gammexane, 
but the young imte, which usually hatches out within 3 weeks, is very 
readily killed by the drug. To be absolutely certain that all the parasites 
are killed it is generally recommended that treatment should he 
repeated at the end of 3 weeks and that the bedding should be destroyed 
and the woodwork of the house disinfected. For disinfectant purposes a 
preparation containing gammexane should be given preference. 


(F) Myxomatosis 

This disease has not yet been responsible for any serious outbreak in 
domesticated rabbits in this country, but breeders should always be on 
the alert in case it does appear. The flrst symptoms is inflammation of 
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the eye with swelling of both upper and lower eyelids. A discharge 
soon appears from the eyes and then from the nose. Swelling and in- 
flammation of the external genitals follows and in female rabbits the 
mammary gland may begin to secrete milk. The symptoms progress 
quickly and within 4-5 days of the first symptom the rabbit is moribund, 
the eyes and nose are gummed up by discharge, mouth breathing is 
prominent and small growths may appear round the nose and eyes. On 
post-mortem examination the internal organs appear normal apart 
from some congestion of the liver and spleen. 

The disease is not extremely infectious or contagious, but it is fatal 
in almost every case. Affected rabbits should be removed and destroyed 
as soon as the disease is recognized. In-contact rabbits should be 
isolated, the bedding destroyed, utensils and cages disinfected, and 
since the disease can be spread by biting insects, precautions should be 
taken to keep out insects. At the same time vaccination of other rabbits 
in the rabbitry is recommended, since it does afford a certain amount of 
protection against the disease. 
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Hamsters 


1. COMMERCIAL HAMSTER BREEDING 


G. Porter 

The hamster was introduced into England from 


The hamster was introauccu imu , . 

versity, Jerusalem, where a colony had been cstabhshed from 
female and her young discovered at Aleppo, Syria, m IH • 

This friendly little rodent very quicUy became a popul P 
children. It is small, attractive, easy to handle, has little oj ° ^ ^ 

smell, becomes very tame, can be kept indoors in quite sm ^ 
and presents no difficulties in feeding because the pet hamste 
quite happily on household scraps and tit-bits. I'mited 

Laboratories also found that the hamster could be used or a i 
number of scientific investigations. It is, therefore, bred in consi ® 
numbers to meet these two expanding markets, yci very Uttlc inv 
tion has been earned out on the actual husbandry of the harnster, 
it would be true to say very little is known of its nutritional 

ments. It is generally agreed, however, that the hamster can be 

® ® , .V n some 


as Other small rodents ivhose requirements have been studied in 
detail. 


(Al Housing 

The commercial breeder can make use of any small vcrmin-pto 
building which is wind and weather proof, such a building should 
all the necessary amenities, i.c. lighting (both natural and artincia }i 
heating, water and drainage. 


(B) Caging 

There are many designs of cages all of which have certain features 
worthy of recommendation. It should be home in mind, however, that 
although the hamster is a nocturnal animal and spends most of his 
time asleep during the day, he is a very active little animal during the 
night, ^vhen he not only spends a lot of time exercising but also en- 
deavouring to escape from his cage. The cages, therefore, must be 
large enough to permit him exerdse and designed in a manner which 
will prevent his escape hut still allow ample ventilation. 
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Fig. 5c. 


Gages may be made out of galvanized iron, wood, resin-bonded 
plywood, a combination of wood or ply^vood and fine wire mesh. 

When wood or ply\vood is used, the cage must be designed so that 
there are no corners or edges for the animals to gna^y. Lids should be 
tnade of fine mesh to allow the animal adequate light and ventiJauon 
and the lids must be securely fastened. A convenient size cage for a 
female and her Utter should be approidmately 12 in. by 6 in. by 6-7 in. 
high. Other dimensions may be used, but the animal should be given 
at least 72-80 sq. in. floor area. Stock cages for holding young animals 
after weaning should be approximately 12 in. by 20 in. by 6-7 in. 
high. Tiiesc cages will hold comfortably eighteen to tw'cnty young 
hamsters. Larger numbers should not be caged togctiicr, the animals 
do not grow so well, and if an infection should break out, control is 
easier when tire animals arc in small units. Cages where possible 
should be placed on racks and not built in as part of the general 
structure of tlic animal room. 
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(C) Temperature and Humidity ^ L^atinE, but 

Hamsters breed quite ' is recommLded. 

from October to March a little artificial heati g but 

Breeding throughout these months presen j. gg_ 72 ”F, breeding 

if the animal room is maintained at a temperature of 68 72J 

will not fall to the low level experienced >" humidity should 

do well in a warm dry atmosphere, therefore rclativ 

not exceed 45-50%. 


(D) Lighting ^ 

The animal room should have adequate lighting (either natur 
artificial) for at least 12 hours daily. A few hours of 
addition to the normal hours of daylight is recommended dunng 
winter months (see Bruce, page 129, Common Causes oflnjer i ij}' 


(E) Breeding . 

Hamsters reach sexual maturity at the early age of 6-8 
Gestation period is 16 days, average Utter is five or six, prC'W® 
losses from natural causes arc very few, but cannibalism is yn esp 
throughout some colonies. . 

Animals for breeding should be chc«en from highly prolific ea 
stock and from ammals of a known parentage. There are 
accepted methods of mating, but the following method produces 
best results. Choose a female not younger than 8-12 weeks and a 
at least 4-6 weeks older. Place the female in the male’s cage during ^ 
evening and observe the animals. If the female is obviously not 
oestrus and behaves aggressively towards the male, remove the iem ^ 
and repeat the procedure on successive evenings. When the fema 
in oestrus, copulation will take place; the pair may be left together o 
2-3 hours, after which return the female to her own cage. Some breede 
leave the pair together until the female is obviously pregnant, but tnis 
method lays extra stress on the male because the female becomes very 
aggressive and may savage him. 

Young hamsters may be weaned when 3-4 weeks old, sexed and the 
males and females placed m separate boxes. Females may be re-mate 
when the litter has been weaned. 

(F) Feeding 

Hamsters drink very little rvater, nevertheless water should be 
supplied in bottles with drinking spouts. The spouts should be lonS 
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enough for the very young hamsters to reach the drinHng spout, but 
care must be taken to ensure the animals do not build up their bedding 
against the drinKng spout, othenvise the cage will become floode . 

Puppy biscuit meal (either dry or soaked, although the soaked mea 
very quickly becomes mouldy) with a supplement of fres green oo 
has been used successfully by many breeders. Others have used with 
considerable success Diet 41B and fresh green food, uppy mea oes, 
however, give the animals a little variety. 

(G) Bedding 

The floors of the cages should be given a liberal covering of softwoo 
sawdust. Soft meadow hay should be given for nesting. 

(H) Handling 

This presents no difficulties, but the animals do not ^ 

firmly. Always handle them over a bench or table, because* y g 

ones are inclined to jump. 

^^Sa^es^hould be cleaned out once or tivice 
young are still in the nest they should not be d'sturbed When ^ ^ 
weaned, the cages should be scrubbed and disinfected. Water bottles 
should be washed and sterilized at least once we^y. 

All foodstuffs should be kept in vermin-proof bins and bedding must 
be stored in a dry vermin-proof room. 


2. HAMSTER BREEDING 
C. B. Jaques 

Until 1945, the golden hamster was not even heaM of by 
public in this country, but traces oft c amma a . j 

diis. In 1839 a skin and skull were 

named a variety of hamster-M«ern«/« aura, us 

The first living specimens on record ssere captured m 1930 during a 
ineiirstiiM g p 

scientific expedition in b>nn, 

found in a burrow near Aleppm ^ 

B™The\MtbrHT^^ and since then 

a great deal of interest has gro«n round tins little animal. 
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The follomng notes arc based on my o\sm methods and obscrv 
as a hamster breeder. 


(A) Housing 

To house my hamsters I use two kinds of ^ 

and one for rearing. The mating box is 18 in. by 9 m. by ^ 
large area of we netting at the front to give a good view 
The rearing hutch is 24 in. by 12 in. by 12 in. This gi\M ^ 
hamster to rear her young in the dark or at least semt-dar . ^ 

of this box consists of a door 7 in. wide. The remaining m. 
support for the door and for the water bottle, which is c tpp^ 
outside. . t g-ns 

The hutches are made of wood. Tins is better than metal as i 
the temperature more constant. Many people find that the 
gnaw wooden hutches, but I have had no trouble in this respect, 
wire in the fronts is a | in. mesh. If it was larger than this, the 
hamster under 2 \vceks old could crawl through, and if finer 
animals would not be able to climb it and would get less 
having the pen 12 in. high, the hamsters get enough exercise, 
hutches are kept at a temperature of 50“F thermostatically contro c 


(B) Bedding 

For the bedding, any dry matcnal can be used. 1 use sawdust, paper 
and parchment shavings from printing off-cuts. 

(C) Cleaning Out 

When the females are kno\vn to be mated, they are placed in a clean 
hutch which has been disinfected and allo^vcd to dry out for a day. 
The mating pen is also cleaned out thoroughly ^vhen the doe has le t 
it. Apart from this, it is only necessary to clean out the dirty parts o 
the breeding pens. 

(D) Feeding 

The hamster needs rather a lot of protein in his diet — about 25 />• 
To obtain this I use best quality puppy meal as the basic food. The 
hamster likes variety and this is introduced by wheat, peas, beans, 
raisins and household scraps, including meat. This is mbced svith milk 
and water. Oats are not fed as the husk may damage the delicate 
interior of the pouch. Green food or root vegetables are fed about three 
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times a week. Dry bread is sometimes fed as an extra and, as a special 
treat, earthworms and caterpillars. 

I make a habit of feeding the animals at nine o clock each evening. 
The food is placed in a dry or moist state at the front of the hutch and 
is usually cleared away by the hamster to the back of the nest. Water is 
given ad lib through drinking bottles. 

Breeding does should have a good store of food in the corner of their 
hutch to give them a sense of security. 

The hamster is very easy to feed. The food must be of good quality, 
but it will eat an infinite variety. In spite of this it is a choosey feeder 
and will reject any food that is unsuitable. 

(E) Breeding 

Hamsters are mated when they are 8-9 weeks old. There are tivo 
methods. The first is most satisfactory, but it may take rather a long 
time. The doe is only ready to accept service during a short period of 
time occurring once every 4 or 5 days. If this period is not at hand 
when she is put into the buck’s hutch, the animals may fight viciously, 
and when this occurs the doe is returned to her own hutch. If, however, 
the mating is always carried out at the same time of day, there is more 
chance that the doe will accept service through the formation of a habit. 

The second method is to put the doe into the buck’s hutch for 7-10 
days. A strict watch must be kept as, very often, the doe refuses to let 
the buck eat and they spend a lot of time fighting. The uc * gets t e 
worst of it, in fact he may soon become all skin and bone. 

The gestation period for the hamster is 16 or 17 days. On an average 
I get litters of eight, but quite frequenUy I have had ten to thirteen 
weaned. The young are bom complete witli teeth and can be seen 
crawling to the food supply, which is near the nest, after about 10 days. 
They are not handled until such time as the doe fails to return them to 
the nest after they have been out. This is usually after about 18 days, 
the young are then counted and recorded. 

The young can be weaned at 3 or 4 weeks. After weaning die doe is 
given a week or more rest according to her condidon, winch depends 
largely on the size of tlic litter. 

(r) KEEriNc Records 

Records of each animal arc kept on a l.abcl attached to die hutch. 
The recoils kept arc as follows. , 
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1. Identification number or letter (Number for doe, 

2. Records of ail matings, ivith lime spent by doe m ou 
and prefix of the buck. 

3. Number of young weaned and the date 

Special record is kept of does m hndlc. When * { . jjjjing^dcket 
in a clean rearing hutch they are given a social d'Sh E 
in addition to their ordinary record cards. When t y S .jg;, 

this ticket is replaced by another card beanng t e but if they 

card normaliy remains with the young unUl they arc so , ^ 

are kept as replacements, they arc given a number o 
normal record card. 


3. COMMON DISEASES IN HAMSTERS* 

The natural diseases of this relatively new laboratory species have 
not been studied in sufficient detail to enable a comprehensive jy 

to be given. It is generally accepted that the hamster is 
free from spontaneous disease and in comparison tvith other labora 
rodents is reasonably healthy. It would be wrong, hotvever, to 
that the hamster will remain healthy unless it is provided wit 
adequate diet and maintained in clean comfortable quarters as reco 
mended in the preceding chapters. Even so there ^vill be a few cu 
diseases, some of which may cause death while others undermine 
general health of the colony. The most common diseases are desen 
here. 
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Hi. Method of control. Destroy all sick animals, remove and destroy all 
contacts, isolate other animals into small units, clean and sterilize rooms, 
cages and equipment. Destroy all food stocks and bedding, steriUze 
food bins and arrange for laboratory tests to be carried out on surviving 
Stock. 

(B) Respiratory Infections 

Not common but an infectious type of pneumonia has been reported. 
i. Visible ^mptoms. Ruffled coat, loss of appetite, rapid breatHng, 
nasal discharge, coughing, sneezing and catarrh. 

a. Causative organisms. Pneumococcus, pneumobacillus, streptococcus and 
pasieurella groups. 

Hi. Post mortem. Examination generally reveals pneumonia or in- 
flammatory changes in the lungs. 


(C) Mange 

A common parasitic infection, may be the direct result^ of bad 
husbandry. Highly contagious by direct contact between animals or 
through handling infected animals. . , j 

i. Visible ^mptoms. Animal in poor condition, shakes its head, 
scratches its ears and there is a loss of fur on various parts of the body. 

Advanced stage: cars, nose and genitals covered with greyish warty 
scabs. 


n. Causative parasites. J^otoedres notoedres. 

Hi. Method of control. High standard of hy^ene. Avoid contact 
between infected and non-infected animds. Examine al animals 
twice weekly, always wash hands after handling each animal. 

Parrish (1950) recommends treatment of tlie infected parts with 
benzyl benzoate, dimethyl-tliianthrene, g.ammexane preparations. 


(D) LeISIIMANIA iNFECmON 

Reported to be common in the hamster. 


(E) Virus Disn^vscs 

Little work has been done on the natural vims infections of the 
hamster. A latent vims pneumonia has been reported, but tlic in- 
cidcncc is unknown. 
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as -WclTair is faiHy f 

dayl The incidence may reach epidemic Pf ' g„, 

of the animals do recover; there is. however, no 
that such animals are cither immune or act as earners, 
of this disease is as yet unkno\vn. 


(G) Nutritional DEnciENaES 

Granados (1951). Hamilton and Hogan (1944) arid 

workers have studied in detail the nutritional requirements 

hamster. , rlassic 

To avoid nutritional deficiencies wliich not only cause t e 
nutritional defidency diseases but may also precipitate o 
animals must be given an adequate diet containing all tiic nec 
nutrients. Additional nutrients arc necessary during gestation 


lactation. . jy 

Commercial feeds (none of which have been designed 
for the hamster) should be supplemented with fresh green food, 
vegetables or fruit. j 

The loss of weight and eventually the death of ne^vly 
hamsters, due to the lack of drinking-water, have been reporte ; 
the Ralston Purina Company (1961). 

Obvious signs of nutritional dcfiacncics are: lack of alertness, loss o 
weight, unsteady gait, muscular weakness, poor hair coat, alopecia* 
polyneuritis and irritability. 

Undue losses from diseases are not common m hamster colonies, 
nevertheless, the number of deaths which cannot be accounted for ma> 


be considerable. 

Some of these deaths may be the result of injuries caused by fighting, 
others may be indirectly due to poor husbandry. 

To maintain a hamster colony in good health, observe the follo^ring 
simple rules. Feed and water regularly. Clean cages at least once 
weeldy. Maintain animal rooms at an even temperature. Wash an 
sterilize food containers and water bottles weekly. Scrub and sterilize 
cages before introducing a fresh occupant. Store food and bedding in ^ 
weU ventilated vermin-proofroom. Destroy all sick animals. Isolate all 
contacts with sick ammals. Quarantine all fresh stock before introduc- 
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tion to established colony. Observe the highest standard of hygiene 
throughout the establishment. 
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The Rat 

1. CARE AND MANAGEMENT 
G. Porter 


(A) Introduction 

For many years t ^ 

to scientific research. This highly intelligent and 


Eor many years the laboratory rat has made a 


rodent has been maligned and quite wrongly classed as 


renegade 

s Deen maiigneu auu quut ^ -nioneer 

yet it was this very renegade that Professor Hopkins use in P 
vitamin research at Cambridge over 50 years ago. fields of 

Since those days the number of rats used in the eported 

research has condnued to increase. Lanc-Petter el al. (195 ) 
that approximately 250,000 rats were used in laboratories 
Britain in 1952. A recent report by the Ralston Purina 
stated that about 10 million rats were used for research in the 
States in I960. It may well be, however, that with the introduc 
commercially produced Specific Pathogen Free rats, the 
number of animals used will, in the very near future, be consi 
reduced. This new approach to animal experimentation^ has 
brought about by the results of recent scientific work carried ou 
S.P.F. and germ-free animab. In the not too dbtant future ^ 
pathogen-free rat will replace the conventional rat we now kn > 
thus the number of animab used will be considerably less, but 
will be rather specialized specimens. The conventional rat w > 
however, continue to fiU a useful place in schools and, of course, as 
pet. 


(B) Housing {Conventional) 

1. construction 

The materials chosen should provide the maximum insulatioi' 
against extremes of temperature and be impervious against venni|j» 
i.e. cavity walls of bnck, concrete or breeze blocks. The interior walls 
and ceiling should be finbhed off with a smooth surface and painte 
with a high-gloss washable pjunt. 

2. FLOORS 

The floors to be constructed ot a material impervious to acids and 
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sufficiently hard to overcome indentations caused by bins, trolleys, 
etc. All [corners to be rounded to facilitate cleaning. The floor must 
slope towards a drain or gulley for easy washing down. 

3. WINDOWS 

The windows should, where possible, be double glazed and the 
size minimized to conserve heat. They must provide the maximum 
light yet exclude direct sunlight which is bad for the animals. Walls 
must be kept clear for racks, therefore rvindows should be placed above 
working level. 

4. ARTIFICIAL LIGHTING AND ELECTRIC POINTS 

Normal artificial lighting should be provided in a manner which 
will prevent a high density of light falling over the animal cages. At 
least two electric points should be fitted. 

5. WATER 

Hot and cold water supplies should be provided over one small sink 
unit. One cold tap ivitli hose fitting attachment placed approximately 
3 ft from the floor is convenient for washing down. 

6. HEATING 

The method of heating should be governed by local conditions, but 
to maintain an even temperature of 70°F + 5°, the system must be 
thermostatically controlled. 

7. VENTILATION 

Air intake facilities and circulation must be considered in relation 
rvith the method of heating. A uniform distribution of fresh air is best 
accomplished from a single intake point which is fed mechanically 
through a duct and entering the animal room at ground level. 

Ducts proportioned in size, evenly spaced throughout the building 
to provide a positive pressure within the animal rooms, ivill ensure tlie 
constant exhaust of fouled air. If it is impractical to install such a 
system, a scries of thermostatically controlled electric heaters nith 
c,\tract fans may suffice. 

8. RACKS 

Wherever possible, racks should be suspended from the ceiling or 
fixed to the walls by brackets. They should be convertible, adjustable 
and easily dismantled for cleaning and sterilizing. To facilitate cleaning 
and hosing down, racks should not be allowed to rest on the floor. 

9. CAGES 

Tlicrc is no standard type or design of cage, but prime consideration 
c 
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™ustbegiventothecon.rortoftheani™al.Theda^^^^^^^^ 
mth adequate faciUties for or a combination 

Cages may be constructed of metal, P'“ ’ . body heat, 

of these materials. Metal cages demand adiuo 1 to 

even so when frequent sterilizing rs envrsaged, metal is p 

other materials. _ . , . nnisv and provides 

The wooden box is less costly, certain y Y other 

greater comfort for the animal than cages made from 



Fig. €a. 


materials, yet the wooden box is not generally accepted. There is ^ 
some controversy regarding the use of wire-mesh grids, but the 
of these versus solid-floored cages depends on circumstances. Bree 
stock %rith Utters are better on solid-floored cages. 

Plastic boxes which can be autoclaved are now’ in general , 

provide all the advantages of the wooden box, yet can be clcanc a 
sterilized more easily than metal. 


5. THE RAT 


67 


10. CAGE SIZE 

A female and her litter should be given a floor area of at least 140 in.-, 
i.e. cage 14 in. by 10 in. by 10 in. high. A breeding pair should be 
given a floor area of 168 in.-, i.e. cage 14 in. by 12 in. by 10 in. high. 




Discretion must be used when housing groups of rats together. Young 
rats should be given facilities for free exercise wthin their cages, even 
if they all continue to sleep in one heap in a comer. 

11. FEEDING HOPPERS 

The control of infection is important in any animal colony, even 
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more so in a breeding colony. Food must, therefore, be given in prop y 
designed receptacles. The receptacles or hoppers may be si^pen e 
■wire baskets inside the cage or depressed wire-mesh containers m 
corporated into the lids of the cages. They must be designed to 
waste, yet allow the smallest and weakest animal free access to t e oo • 

12. WATERING DEVICES 

A simple, safe and efficient arrangement is to provide water 
inverted glass bottle with glass tubing attached by means of a ru er 
bung or soft plastic cap. When replenishing is necessary the bott es 
should be replaced by sterile freshly filled ones. 



Bedding materials are fully described in Chapter 8 (2). At no time 
should a breeding colony of rats be deprived of bedding or nesting 
matenals. 

(C) Handling 

A frightened rat trill always bite. The animal should therefore be 
pven time to realize tyb;it is happening before any attempt is made at 
handling. It is advisable to remove the cage from the rack, place it 
on a bench or table, open the cage door for a few minutes, the animals 
will then come to the door of the cage and can be handled with case. 
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A convenient method of handling is to place one hand, palm dotvn- 
wards, over the animal’s bact, slip the thumb and forefinger around 
the neck keeping the tliumb under the animal’s lower jatv, thus 
preventing it from biting, place the remaining fingers around the body 
then firmly but gently lift the animal. To handle a vicious rat, grasp it 
by tile base of tlic tail, lift the animal on to the free forearm and allow 
it to settle for a few minutes, then handle in the prescribed manner. A 
lactating female must always be given time to leave her nest before any 
attempt is made at handling. Gloves should never be used for handling 
rats. 

(D) Feeding 

The present method of feeding animals has been developed tlirough 
knowledge of nutrition. The intelligent application of this knowledge 
has led to the revolutionized method of feeding animals a complete 
diet in cube or pellet form. These cubes or pellets are offered in 
receptacles or hoppers which act as reservoirs, thus ensuring a con- 
tinuous supply of food. 

This method of feeding has not been fully accepted and many 
establishments prefer to feed their animals tvith whole grains or mashes 
made up from local ingredients. Tliis is laborious, but has many 
advantages over a compounded diet with no guarantee that one batch 
is equal to another even when compounded by the same manufacturer. 
There is a considerable variation in the nutrition values of the raw 
ingredients, and even a wider variation in the grade of raw materials 
used by different manufacturers. A cubed or pelleted diet cannot be 
accepted as a complete diet even if a chemical analysis is provided by 
the manufacturer rvith each batch of food, because there is no laid- 
down standard for named ingredients. 

The formulae of two diets in general use throughout Britain is given 
below. 


Diet J{o. 41b 


Diet Ko 86 


\Mieatmeal . 

% 

47 

%Vheat Whole Ground 

% 

. 50 

Sussex Ground Oats 

. 40 

Barley IVliole Ground 

. 25 

White Fish Meal . 

8 

"White Fish Meal 

7 

Dried Skunmed Milk 

3 

Meat Bone Meal 

. 6 

Dried Yeast. 

1 

Dried Brewers Yeast 

5 

NaCl .... 

1 

Dried Grass Meal . 

. 5 



Cod Lher Oil 

1 



NaCl .... 



100 


WO 
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These diets are normally produced in or'mish. 

be obtained as meal and can be given as other P greens, 

Many laboratories supplement these cubed die jC jupple- 

root vegetables, meat or hver extract an nut scientifically so 

ments are to be given, the amounts should he worked 
that the animals are given a complete diet. Foo . • of either, 

importance and a captive animal should never be ep 


(E) Breeding 


1. FOUNDATION STOCK . j-gcordcd 

BreecUng stock must be chosen from parents with a y 
history. They must be healthy, vigorous, highly reproduc ’ 
a good mothering ability, be free of abnormalities, doc c 
handled. 


2. SYSTEMS OF BREEDING hrotherX 

i. Pure line. A pure line is a strain of animal which has been , 
sister mated for at least twenty generations. The method 
and maintaining a pure line is given by Falconer, Chapter * ^ 
a. Closed colony. A closed colony is a group of animals 
from within the colony and mating should be at random ^vU ^ 
colony, from the progeny of at least fifteen breeding pairs. Rigo*" 
selection of the animals to be randonuzed must be practised to pre 
the breeding of animals which show effects of undesirable charac e 
istics. 

ill. Monogamous pairs. A monogamous pair is a pair of ammals i 
remain together during their reproductive life, they abo re 
together during the female’s gestation and lactation periods; thb a o 
mating to take place at the post partum oestrus. 

iv. Harems. A system where one male is placed with a number o 
females and mating takes place as and when the females are in oestrus. 
\Vhen the females are pregnant they are removed to single cages 
produce and rear their litters, after which they are returned to 
harem cage. 

3. SEXUAL MATURTTY 


The age of sexual maturity ^vill vary considerably between strains. 
The environment under which the animab are maintained may ubo 
have a bearing on the age when the vagina of the female opens an 
ovulation takes place. Long and Evans (1922) found that both males 
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and females become sexually mature at about 50-60 days and as a 
rule the vagina opens at about 72 days. Shay (1949) studied Wistar 
rats and found that the vagina opened, in about 60% of the females, 
at 35-50 days. The testes in the males descended, in 85%, between 
18-31 days. It is not, however, the general practice to mate rats until 
they are at least 90 days old, in fact, it has always been our practice to 
mate them at 110 days old. There is no sound scientific reason for this, 
but over the years it has been shown that breeding results were better 
when the females were mated at 110 days rather than at 90 days. 

4. OESTROUS CYCLE 

Ovulation occurs spontaneously during oestrus. The length of the 
cycle is about 4 days and there are five different stages in the cycle, 
each stage is characterized by histological changes in the epithelium 
of the uterus and the vagina. To define the five stages it is necessary 
to take vaginal smears, a technique described by Porter (1957). 
However, unless there is a sound scientific reason for taking vaginal 
smears the animals should be left undisturbed and allowed to mate at 
will. To check for successful matings, inspect the females early in the 
mornings ; if they have mated, a comified plug tvill be found in the 
vagina, this is only evidence of a mating and not necessarily a fertile 
mating. Mating may take place soon after the birth of a litter because a 
post-partum oestrus does take place in the rat. 

5. MATtNG PROCEDURES 

The technique of mating rvill depend on the method of husbandry. 
Monogamous pairs may be placed together at a given age and alloived 
to mate at will, post-partum mating will also occur. In the harem 
system where several females are to share a mating cage it is customary 
to place them in a cage containing two compatible males. The use of 
two males is unnecessary, but it is a safeguard against the possibility of 
one being sterile. When pregnant, die females are placed in single 
cages to produce and rear their litters; the males remain together in 
the mating cage until fresh females are introduced. 

6. GESTATION PERIOD 

The length of the gestation period usually ranges from 21 to 23 days. 
It has been reported that the period may be extended for 7-9 days if 
the female is carrying a large number of young and also suckling a 
litter. Several ivorkers have found that females usually produce their 
first lilteis at 21-22 days, but subsequent litters arc considerably 
delayed. 
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7. pARTOKmoN . , ,_V trouble 

Providing the female is in good health there is J ,l,c 

over parturition, which may last up to i'H .f ^^^es, 

size of the litter. The female cleans up each young rat as it 
eats the placenta which Hammett (1918) has shown furnishes g 

promoting substance to the milk. „ndeveloped 

The rat is bom hairless and blind with closed cars, 
limbs and ashort tail. Locomotion is effected by wngghng a P 
Development of the growing rat is rapid, the cars °P“ 
the incisors erupt at 8-10 days, the eyes open at 14- ay , 
descend at approximately 40 days and the vagina opens a pp 
mately 72 days. 


8, WEIGHT AT BIRTH tivsical 

The weight of young rats at birth will be governed by the P ^ 
condition of the mother, the plane of nutrition, number o 
the litter and the strain of rat. Several other environmenta a 
may have a bearing on size at birth, but generally a good ea 
young rat will vary from 4*5 to 5*6 g. at birth. 

9. WEANING . 

Young rats are normally weaned by age and not by weight. 
young from monogamous pairs should be weaned when 20 days o > 
thus removing one litter before another one is bom. When the fem 
has been placed in a separate cage to produce and rear her 
weaning may be delayed until the young are 23-28 days old. Weig 
at weaning wll vary considerably with the number in the litter, 
the practice in some laboratories either to reduce litter size or foster 
young rats so that each female rears a given number per litter, thus 
producing a more uniform weanling. 

10. SEXING 

Young rats can be sexed at birth and the males can be easily dis- 
tinguished by a larger genit^ papilla and a greater distance beuveen 
the papilla and the anus. The sexes should be separated at weaning- 


(F) Identification 

Methods of permanently marldng the young rat must be simple> 
quickly applied, easily deciphered and harmless to the animal. For 
short-term experimental work the animals may be marked wth ^ 
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soluble stain. Consideration must be given to its chemical composition, 
effects, if any, on the coat and skin of the animal and whether or not 
it is compatible tvifh the experiment. 

For permanent marking use a chicken toe punch which can either 
cut holes right through the ears or a series of notches around the edges. 
Before attempting to mark animals by this method a well-defined code 
system should be drawn up. 

A convenient method of marking rats is to tattoo a series of numbers 
on to their ears. Surgical instrument manufacturers supply tattooing 
outfits for this purpose. The forceps must be the smallest available to 
take numerals not more than in. by J in. 

(G) Record Keeping 

There are several methods of keeping records, but elaborate time- 
consuming ones should be avoided. For preference a simple compre- 
hensive system \vhich records the necessary information should be 
adopted. 

The success of any system of recording depends on an infallible 
system of marking the animals. The animal should be given a number 
when weaned and thereafter everything appertaining to that animal is 
recorded under that number. A simple card "with particulars of mating 
and birth of litter dates, number of young bom alive and other relevant 
information is convenient. Small cage-cards ^vith day-to-day details 
should be affixed to eveiy' cage, ^vell out of the animals'* reach. 

Mating record book, weaning record book, diet book are all un- 
necessary, unless there is every intention of using or analysing the 
information recorded. 

(H) Humane Killing 

There are several metliods of killing unwanted rats, but whichever 
method is used, it must be carried out in a swift, humane manner. 

One of the best methods of killing rats is to place them in a specially 
designed chamber into which coal gas or nitrogen can be introduced 
slowly to replace the oxygen. Such chambers should have glass panels 
for observation. A \rire-mcsh grid floor should be provided as the 
animals slide and tlicn panic if placed on a polished surface. 

After each rat is killed, everytliing must be cleared away before 
anotlicr one is brought on to the bench. The injection of a lethal 
dose of a barbiturate should be undertaken by a qualified person only, 
c* 
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(I) Summary c c^. 70®F with 

Rats should be maintained at a per hour wiU 

a relattve hunndity of 45-50%. The number °f P 

vary under local eondmons. but should be 6-8 per^^^^^- 

A high density of artificial light is b. , throughout 

ammals should, hotvever, have at 'murs jgh^t. Bedding must 

the year. Food and water must be available , 

always be provided in the form of soft wood « P“ ^ „<,^al 

nesting material must be provided for pregnant „te 

body mmpetature of the rat is 37-5»C or 99 5”F with a respimUo ^ 

of 210 per minute. The oestrus cycle is 4-5 days an^ r 21 23 days. 
normaUy from 90-110 days with a gestation period ot 
Young rats may be weaned at 21-28 days. 

Rjeferences 

Hammett. F,S (1918) J biol. C/um 36, 3, 7, 

Lane-Petter, W,, Barber, A Pamela and King, Hilary J. (1955) 

282-299 ,, ^,rA 

Long, J. A and Evans, H M (1922). ‘‘Memoirs ♦ of Laboratory 

Porter, G. (1957) “UFAW Handbook on the Care and Management o 

Animals'* (Fd Worden, A. N and Lane-Pelter, W ), Chap „ 

Ralston Purina Company (1961) “Manual for Laboratory Ani^ I^bora- 

Shay (1949) Personal commumcalion reported by E J Farris ine 
tory Investigation” (Ed Farris, E J and Griffiths, J Q.), Chap. 


APPENDIX 

Specific Pathogen Free Rats 
G. Porter 

The term specific pathogen free, practically unheard often yean 
IS today the accepted definition for an animal which is knovvn to 
from commonly occurring pathogens. r, H of 

Reyiuers (1946) and Gustalsson (1948) demonstrated met o 
producing and rearing germ-free rats, and these methods, with 
modifications, have now been used for the establishment of 
pathogen free colonies. Confusion still arises over the terms 
and specific pathogen free. There is some similarity between the ^ ’ 

but only so far as both terms apply to rats which have been denve 
from caesarean section. The germ-free animals after caesarean se 
remain in a piece of spedally designed apparatus known as a germ- 
isolator, that maintains them in a sterile condition throughout 
h\es. These conditions do impose hmitations on the uses to which t 
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germ-free rat can be put. The specific pathogen free rat on the other 
hand is maintained in a conventional environment and laboratories 
may, therefore, establish such colonies as a matter of routine. 

In the United States of America enterprising commercial animal 
breeders, like Wentworth Gumming (1961) and Foster (1961), have 
shown that it is possible to produce on a large scale S.P.F. mice and 
rats. They have also found that, excluding the initial expense, it is 
more economical to maintain and use S.P.F. animals than to maintain 
and use what are now known as conventional animals. 

1. BUILDINGS 

The cost need not be prohibitive if careful consideration is given to 
the design and the materials used. One must, however, bear in mind 
that the building is for a special purpose and allowances have to be 
made for the provision in this building of complete specific pathogen 
free barriers, complete acclimatization, observation vestibules and 
other features which Foster (1961) describes as identical in principle 
to the germ-free isolator. 

2. PERSONNEL ENTRANCE 

This should be made through a number of hallways or vestibules, 
the entry to each one being controlled by closing the previous door, 
thus it should be Impossible to proceed beyond the immediate entrance 
before the outer door is closed. These halhvays are designed as air 
locks, fitted with U.V. fighting, insecticidal and bactericidal aerosols, 
and should provide facilities for removing outer clothing, foottvear, 
etc. The final hallways are for the removal of all clothing, entry is then 
made through a shower bath. Sterile clothes are provided after shower- 
ing. Exit is the reverse action. Other methods have been installed 
but in general they are similar. 

3. GOODS ENTRANCE 

Equipment, clothing and all other items must pass through either 
an autoclave or a specially designed gas chamber, thus ensuring 
complete sterilization before entering the building. 

4. POOD 

5. P.F. food does present a problem as autoclaving may destroy 
certain nutrients and ethylencoxidc for various reasons cannot be 
used to sterilize foodstuffs. 

Several methods of suppl>ung S.P.F. diet have been described. 
Gumming (1961) has food delivered inside several -wrappings, the 
outside wrappings arc removed and the diet is then passed through a 
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hatchway into the clean side. Tlds may '“S' 

Gumming has attempted to overcome fdal diet 

S.P.F. colony without the added expenditure J thod 

delivered in hermetically sealed tins, conventional 

used by Sabourdy (1961), who feeds a baited diet to ,d 

colonies, may be worth consideimg. If a special oven 
with a door on each side of the barrier, then providing 5""““ 
would present no problem. Velaz, in Czechoslovakia, ave 
fully bred mice on a baked diet containing the folloiving mgre 


Feed 

Wheat (whole ground) 
Dried full cream milk 
Casein . 

Dned lucerne meal 
Calcium carbonate 
Cod liver oil . 

Butter (margarine) 
Salt , 


% 

66-19 

9-53 

14-31 

1-447 

1-47 

0-74 

4-715 

0-234 


Irradiation of the diets could be considered as a possibility as also cou 
a method of pasteurizing the meal before passing it into a cu mg 
machine on the clean side of the barrier. _ 

A lot of research is still necessary on methods of supplying an S. • • 
colony with an adequate sterile diet. Water considered fit for human 
consumption should be adequate for S.P.F. animals, if however, there 
is any doubt cfistilled water may be given. 


5. EXIT FOR ANIMALS 

Animals should be placed in sterile boxes with sterile bedding an 
passed out through an airlock system of chutes. 

6. DISPOSAL OF WASTE MATERIALS 

For excreta and other waste material chutes have to be specially 
designed to ensure that they open only one way and that traps are 
incorporated to ensure no entry from beyond the barrier. Waste 
material may be fed through a non-return chute direct into the 
incinerator. 


7. CLEANING CAGES AND EQUIPMENT 

This should be carried out in a room set aside for the purpose, the 
method employed to be as recommended for a conventional colony. 

8. FOUNDATION STOCK 

Foundation stock may be obtained from an existing S.P.F. colony or 
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by caesarean section from the existing stock. The pups must be either 
hand reared inside the S.P.F. barriers or fostered on to S.P.F. females 
supphed from a reliable S.P.F. source; the latter method is preferable 
as hand rearing pups entails a 24-hour attendance for at least 14 days. 
The S.P.F. foster mothers must be transferred in specially designed 
S.P.F. containers. 

9. BREEDING 

The techniques recommended for the conventional colony apply 
equally to the S.P.F. colony. 
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2. COMMON DISEASES OF THE RAT^ 

The domesticated rat is far from tlie healthy animal we have been 
led to believe. 

Intestinal and respiratory infections occur with alarming frequency 
in most conventional colonies, yet the actual number of deaths which 
are investigated and finally attributed to these infections is few. 

(A) Intestinal Infections 

Paratyphoid disease caused by the Salmonella group of org-anisms 
is not uncommon in rat colonies, as in other laboratory animals. 

i. Causative Organwns. Salm, entenlidis and Salm. tjpkimurium. 

ii. Visible symptoms {Acute type). Loss of weight, poor, ruffled coat, 
scabs about the nose, pale, anaemic-looking animals, diarrhoea, 
usually severe anaemia followed by death. 

The chronic type is much more common but usually less severe. 
The infected animals may look ill, which suggests a carrier condition 
when the disease is passed on to other animals. 

iii. Post mortem. Examination usually reveals pneumonia and haemor- 
rage of tlic lungs, enlarged and congested spleen. Intestines may be 
inflamed %sTth blood-stained contents. The lymphatic tissue in gut may 
show signs of ulceration. The liver generally pale, friable and possibly 
necrotic. 


^ Compiled from many sources. 
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iv. Method of control. Maintain a high standard of 
foodstuffs have not been contaminated by tvtld rodents. Destroy 
sick animals, search through stock for possible earners. 


(B) Respiratory Infections 

The respiratory infections include pneumonia, bronchopneumo 
and middle ear disease. 

1. PNEUMONIA _ „ 

Common in most colonies, Wgh incidence in adult rats, y 
induced by sudden drop in temperature. Generally acute, 
occurs in a matter of days, , 

1. Causative organisTns. Haemolytic streptococci, Haemophilus to 
sepUais^ Streptobacillus moniliformis. 

ii. Visible symptoms and post mortem examination. Similar to pneumo 
in mice. See Chapter 2 (4). 

2. BRONCHOPNEUMONIA ^ crally 

A chronic infection, common in most colonies. Animals gen 

in poor condition with frequent sneezing and coughing. 

t. Causative organisms. Probably a virus and/or pleuropneumoma 
like organism. 

ii. Post mortem. Examination generally reveals grey translucent spo 
or nodules in the lungs, otherwise little abnormalities may be detecte 

3. MIDDLE EAR DISEASE 

Fairly widespread throughout most colonies, may have some 
nection with respiratory infections. Generally affects older rats 
may also be found in young ones. 

i. Visible symptoms. In the early stages slight tilting of the head. In 
advanced stage ammal runs in a circle, staggers, falls and has difticn tj 
in regmning its balance. \Vhcn suspended by the tail the anim 
rotates rapidly. (This practice is both unnecessary and cruel.) 

ii. Causative organisms. Streptobacillus moniliformis and pleuropncn- 
monia-like organisms arc possible. Exactly how these organisms come 
to effect the middle ear has not been determined. 

iti. Post mortem. Exaimnation generally reveals pus in the middle ear, 
inflammation extending to the labyrinth, inflammation of the upper 
respiratory tract. A small percentage of cases show infection in the 
tympanic cavity. 

iv. Method of control. Remove and destroy all infected animals. 
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(G) Mange or Rat Scabies 

Almost entirely due to bad husbandry, especially where the animals 
are kept in unhygienic conditions. Readily transmitted to other species 
and also to humans. 

{. Visible symptoms. Grey watery lesions around the ears, nose and the 
root of the tail, 

a. Method of control. Maintain a high standard of hygiene, regularly 
clean and sterilize cages and equipment. Examine animals frequently. 

Local treatment. Apply benzyl benzoate, dimcthyl-thianthrene or 
gammexane preparations. 

(D) Endoparasites 

Few parasitic worms infect laboratory rat colonies. Contamination 
of food and bedding either in transit or in store can, however, lead to a 
fairly wide distribution of cysts of the cat tape worm {Taenia crassi-' 
collis). 

i. Visible symptoms. Animals in poor condition. There may be con- 
siderable abdominal swelling. 

ii. Post mortem. Maintain a high standard of hygiene, sterilize all 
bedding materials and food if facilities are available. 

(E) Nutritional DEnciENCEEs 

Gross deficiencies are always obvious but an imbalance or a border- 
line deficiency may take several generations to become apparent. 
Bruce, Chapter 4 (2), draws attention to the fact that dietary require- 
ments of essential factors are a question of balance rather than of 
fixed amounts, this being so the majority of stock diets provide the 
essential nutrients in the correct proportions. Gross nutritional 
deficiencies are therefore exceptionally rare, but the evidence of 
vitamin deficiencies is apparent in many colonies. The effects of such 
deficiencies on fertility are very fully dealt with by Bruce, 
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Feeding 

1. DIETS FOR LABORATORY ANIMALS^ 

F. J. Dyer 

It is common knowledge that every creature must eat to li 
Dietetics, the study of food and feeding, is now an accepte ranc 
applied science. The students of dietetics are a very mixe comp 
and among them the animal breeder claims an honourable p ace. ^ 

The stoker feeds the furnace, which is expected to bum. Its wor 
^ve out energy as heat. The animal stokes up its body in or cr to 
able to work, and the work it is able to do is evidence of the store 
energy being burned up or expended. ^ , 

Now, in order to express itself exactly every applied science nee 
its units of measurement: feet and inches for the carpenter, watts an 
kilowatt-hours for the electrician, degrees of temperature for 
stoker. Similarly the science of dietetics has its scale of measurement y 
which to assess the value of the food eaten by the animal. Calories are 
the units for measuring food values. 

Just as a miner needs more calorics per day than does a civil servant, 
so an energetic animal like the dog requires more calories, bo y 
weight for body weight, than the guinea-pig. Therefore its diet must 
contain proportionately more calories. 

A Calorie, spelt with a capital C, is the amount of heat required to 
raise 1 kilogram of water through 1 degree centigrade. Physicists 
measured the Calorie values of many of our commonly used foodstu s 
and compiled reference tables of these values for our guidance. Before 
looking at these tables, however, we must consider a few fundamenta 
concepts about food in general, and animal feeding-stuffs in particular. 

(A) The House of Food and rrs Bricks 
The essential difference between a plant and an animal is that a 
plant can make its own complicated food-components out of simple 
ingredients found in the soil and the air. Broadly speaking, the animal 
cannot build up, or synthesize, it can only break down complex sub- 
stances into simpler ones, which it digests and uses. Food is used to 

* Revised by G. G. Grindlcy. 
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supply energy for movement, respiration, digestion, growth and 
reproduction, and to make good the tissues exhausted in life’s battles. 
In speaking of the house of food, we are therefore thinking of a very 
busy faetory, tvdth its stores, machinery and repair sheds. 

But first let us look at tlie bricks from which our house is built. They 
must above all possess the right shape, consistency and colour. There 
are different classes of bricks, called by scientists Carbohydrates, 
Proteins, Fats, Minerals and Accessory Factors, or Vitamins. Let us 
now briefly examine these. 

1 . WHAT ARE CARBOHYDRATES? 

A short answer to this question would tell us that they are starch and 
sugarlike foods, and, in the case of some animals, cellulose. To give a 
more satisfactory anstver, however, it will be necessary to introduce 
some simple chemical language. 

Matter is composed of Elements. That is to say, when we break 
down complex matter, like a piece of sugar, into its ultimate com- 
ponents, so that by ordinary methods of ehemical analysis these will 
not yield anything simpler, we have arrived at elements. There are 
about one hundred of these elements; some are very familiar ones like 
oxygen and nitrogen, which we breathe. Others like hydrogen and 
helium are lighter than air and keep balloons afloat. Still others, like 
carbon (charcoal and diamonds are botli composed of this element), 
are solids. If nature expends energy upon several elements, they blend 
harmoniously and in definite regular proportions, to form Compounds. 
By chemically blending together black solid carbon ndth the invisible 
gases hydrogen and oxygen we get the white solids sugar and starch. 
The chemist expresses the last sentence in shortliand symbols each 
having a quantitative meaning as well as being a label for an element. 

6C + 6Hj+30i (-H;ncrg>-)C6H,jOo 

CARBON OASES SUGAR 

black, invisible, solid, sweet, white, 

insoluble very slightly soluble roy soluble 

It must not be tliought that tltis cliangc is brought about readily. In 
nature the energy' required to elTcct the sjaitlicsis of sugar from carbon, 
hydrogen .and oxygen comes from the sun, assisted by numerous other 
agencies. 

A substance resembling, in analytical pattern, the one shown is 
termed a Carbohydrate, It will be noted that the elements h)drogcn 
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And oxygen are present m the proportion of two 

symbohc terms H,0, which is. as everyoneknows the c 

for water So a carbohydrate is a member of S ^ ^^posed 

chemical substances, resembling starches and sugars, hydrogen 

of the elements carbon, hydrogen and oxygen, and O) 

and oxygen present m the same ratio (2 1) as they are fructose. 

Some well known food carbohydrates are glucose an 
present in sweet fruits, such as grapes and figs, sucrose, w c 
in the seeds and leaves of plants and is the most abundan 
sugars (we obtain most sucrose from sugar cane and suga > 

starch, which comes from cereals, and glycogen, or amma 

The published analysis of Pellet Diet 18 (Bruce) shows tha 
contains 33 7% carbohydrate^ 

2 PROTEIKS - , 

A brief defimtion of this type of food*bnck is muscle- u » 
mtrogenous food’* Common food proteins are lean meat, > 
white, gelatin, blood meal and pulses (peas, beans, lentils, etc ) 
closer examination of the protein bne^ reveals their comp ca 
patterns Proteins themselves are built up from a number of simp 
bncklets, called ammo acids, dovetailed mto one another 

A first-class protem contains all the essential bncklets (ammo aa ; 
m approximately those proportions required by the animal A 
class protem may contain all the essential armno acids, but m 
wrong proportions, so that the ammal, unable to make its own amino 
acids, has to cat larger quantities of such a protem m order to obtain 
the necessary minimum of those ammo acids poorly represented m it 
In some proteins there is a total deficiency of some essential anuno 
acids, and no amount of overeating will make good this deficiency 
Professor Catchart — a famous dietiUan — once illustrated this point 
by three diagrams 


IROFLIN 


FROlElN 


PRO EIN 

MOL. 


MOL 


MOL 


II Inadequate 


III Deficient 


Pigurc I represents a fint-class protem, m figure II, the shortage of 
bncklcl ' T” could be repaired by giving more of the protem, iQ 

* Cruce, II M (1917) J l!yi,Ccmh 45 169 Feeding and Breeding of 
tory Animali (l\') Breeding Babbits without fresh Green Food 
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figure III excess feeding of the whole brick will never supply the 
missing bricklet. 

Proteins, unlike carbohydrates, contain the element nitrogen, as 
well as carbon, hydrogen and oxygen. When protein is fed to an 
animal, for example as casein in dried milk, the digestive processes of 
the body must first, \vith the aid of enzymes, split up the large insoluble 
brick into the small bricklets (amino acids). These are soluble and can 
therefore be readily absorbed into the blood, to be used either for the 
building up or the repair of tissues. 

In Pellet Diet 18, to which reference has already been made, there 
is present 16*5% of digestible protein. 

3. THE FAT BRICKS 

Fats which are used as foods are dra\vn from sources in both the 
vegetable and animal kingdoms. Those ^vhich are liquid at ordinary 
temperatures are called oils, for example olive and cod liver oil, the 
term fat being reserved for those which are solid in average temperate 
climates, for example, butter, suet and lard. It is interesting to observe 
how \videly nature distributes reserves of oil and fat; both in seeds, 
fruits and roots; and as varying amounts of adipose tissue in animal and 
human beings. Evidently fat in one form or another plays an important 
part in living organisms. It has a protective function, like the blubber 
which enables a -svhale to keep warm in arctic seas. It also acts as a 
convenient storehouse for energy. 

The simpler forms of oil and fat, like the carbohydrates, consist of 
the elements carbon, hydrogen and o.xygen, though in different 
proportions. As everyone knows, oil and water do not mix, which is 
another way of saying that oils and fats are insoluble in water. Despite 
the fondness of many people for fats (witness the great popularity of 
fish and chips), they are less readily digestible than other forms of 
food. Nevertheless, fat is a very necessary ingredient of a complete 
diet and the digestive processes of the intestine, aided by the bile, 
render fat soluble and so enable it to be absorbed by the blood and 
utilized by the body. The process resembles washing up greasy plates 
where water alone is useless; water plus washing soda is effective. 

In the animal’s intestine, alkali of the digestive juices, together \vith 
bile, brings about this process in two stages; firstly, the fat becomes 
emulsified, that is to say, its large particles arc finely divided into very 
small ones, resembling a cream; secondly, the alkali, helped by an 
enzyme, splits the fat into a soluble “soap” and glycerine. 
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The process can be stated in this svay. 


+^vater+alkab 

FAT — 

(insoluble) from the digesuvc jmccs 


SOAP + glycerine 
(soluble) 


The “soap” can be readily absorbed through the wall 
intestine into the blood. It is then carried to depots, where it re 


until it is needed by the body. i,.tances 

In addition to Aese simple fats, animals require fatty su . 
for the m^tenance of the nerve and brain tissues. One o 
Cholesterol, is closely allied to vitamin D and is present in ^ ^ 

cells. Another is Lecithin, containing both phosphorus and ’ 

present (10%) in egg yolk and (2%) in liver and blood. 
of fat-hke waxy compounds may be regarded as bricks whi^ ^ 
been fashioned and sculptured to fulfil very special functions. 


Pellet Diet 18 there is present 4*6% fat. . 

Two other classes of dietary bricks remain to be described, Mwe» 
and Accessory Factors. So far we have considered carbohydw ^ 
protein or nitrogenous ingredients, and fats. It will be remember 
that earlier ive contrasted elements with compounds, ivhich arc c 
result of the intimate chemical union of tivo or more elements. Com 
pounds vdll figure prominently in our study of minerals. 


4. MINERALS ^ 

Perhaps to the lay mind, the word mmeral conjures up an image 
a nune from which base or precious metals are won from ore. Minera 
waters are often described as “soft drinks”. This name has an indirect 
relevance to our present problem. Dietary minerals are usually metallic 
compounds, either mined directly from the earth and then lugh y 

purified, like rock salt, or made in the chemical manufacturer’s 

laboratory, like potassium hydrogen phosphate. The mineral com- 
ponent of soft dnnks (and some others), is the non-metallic gaseous 
compound, carbon dioxide (COj), together %vith traces of appetizing 
mineral salts. 

\STiat does the chemist mean when he uses the word “salts”? 
know what is meant by table salt, namely a sperially dry form o 
sodium chloride (NaCl), while “salts” frequently connotes an 
aperient such as Epsom Salts (magnesium sulphate), Glauber’s salts 
(sodium sulphate), or a proprietary brand of liver salts. Their common 
characteristic is that they contain one or more mineral compounds. 

A salt, then, used in its chemical sense means that compound 
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formed by the intimate chemical union of a metallic element with 
one or more non-metallic elements. Without salt, food tastes flat and 
unappetizing; without mineral salts blood would not work its miracles 
of revitalizing tissues, of removing waste products or of making the 
brain and nerves respond to stimuli. 

In healthy (land) mammals the amount of sodium chloride (NaCl) 
consistently present in blood plasma lies between 0-8 and 0*9%, and 
any deviation from the normal average for the species indicates ill- 
health in one form or another. 

As blood moves round the body pervading almost every cell, these 
mineral salts undergo a certain (limited) amount of interchange ivith 
those of the tissues visited. Hence in time “blood minerals” would 
become spent unless renewed through the animal’s food. 

A few of the other essential mineral compounds required by an 
animal, and therefore included in dietaries, are given below; it will be 
seen that a metallic element (M) is in each compound united with 
non-metallic elements (NM). 


M 

POTASSIUM 

IRON 

MAGNESIUM 

CALCrUJf 

POTASSIUM 


J^M 

CHLORIDE 
SULPHATE 
CHLORIDE 
CARBONATE 
HYDROGEN PHOSPHATE 


We have already mentioned the follo^ving elements: hydrogen, 
oxygen, nitrogen, sulphur, carbon, iron, magnesium, chloride, phos- 
phorus, sodium, potassium, calcium and magnesium. Trace elements, 
which are popularly less well kno^vn, include iodine, fluorine (for 
healthy teeth), manganese, copper, cobalt, and others all of which are 
essential to the health of the living body. 

Bones and teeth will flash into the mind as typical mineral-like struc- 
tures: hard, durable, insoluble in water. Everyone knows that bones 
are made from lime (calcium), but fewer people realize tliat the 
mineral content of bones and teeth need to be constantly renewed by 
the blood stream, whicii in turn gets its supplies (partly at least) from 
the food. 

The interplay of mineral components and accessory factors will be 
studied later; suffice it to say that if there is any disharmony among 
these classes of brick, instead of tlic blood passing on minerals to the 
bones, it actually robs them of some of their store, causing tliem to 
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become brittle and porous. This happens in rickets and in eertam 

deficiency diseases, which attack the aged. circulating 

Apart from their functions of of orcu^ ^ 

supplies, dietary minerals also help to /• .^^jolent 

this name suggests, these act as a cushion e w entirely 

elements, some too add, others too alkaline, 
upset the delicately balanced blood reaction. ^ 

Years ago Claude Bernard, the French physiologist. ° 

fixity of the internal environment” as the basis of physiologi 
We have seen that blood (part of the internal oovironroent) ^ 
buffered towards producing this fixity by reason o t e 
ultimately supplied to the animal in its food. onents 

Diet 18 in addition to any minerals present in its other comp 
includes 1 % each of calcium carbonate and sodium chlon e, a 
deliberately. 


5. ACCESSORY SUBSTANCES (vrTAMINS) . 

Although the bricks about to be described are very 
components of diet, nevertheless they are essential ones and their a 
in the foodstuffs of ammals causes diseases. These m 

factors are the well-known group called vitamins, distinguished ro 
one another by capital letters thus: A, Bj, Bj, (and latterly) Bj 2 » > 
Dj, Dg, E and K. These are known, to be essential for the comp e ® 
well-being of the larger species of laboratory animal. Some amma 
like the rat can do without vitamin C, but for the guinea-pig t 
factor must be supplied in the diet; otheivvise, scurvy will result. 

A bnef review of the earlier history of, and recent developments in> 
our knowledge of vitamins may induce the reader to read more about 
the fascinating story of these important dietary bricks. 

In 1912 Professor Gowland Hopkins at Cambridge found that 
although he gave his rats and mice a diet complete as regards all the 
then-known essential components, their growth curve flattened out 
after a few weeks. Kindred aiumals similarly reared, but with a daily 
addition of approximately one tcaspoonful of fresh milk per animal, grew 
and continued to grow long after their milklcss brethren had steadied m 
weight. The milk was supplying minute traces of essential acc«sory 
factors. The particular factor which concerned Hopkins* colony is now 
knoivn as vitamin A; in those pioneer days it was obtainable only m 
the form of concentrate associated with one part of the fat (the non- 
saponifiable fraction, as chenusts call it). Today, vitamin A can be 
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synthesized by chemical means. Vitamin A dissolves in fats and oils, but 
not in water, and in this respect resembles the vitamins D (both D, and 
D 3 ) and vitamin E. They are therefore termed fat-soluble vitamins; 
by contrast, the B-vitamins and vitamin C are water-soluble vitamins. 

Vitanun A promotes normal growth, healthy mucous membranes, 
adequate visual-purple in the eye, thereby preventing night blind- 
ness, and (with vitamin E) guarantees the regularity of the onset of 
heat, or the oestrus cycle, in rodents. A summary of the nature, 
properties and common sources of the vitamins, chiefly applicable to 
laboratory animals tvill be found in Table I. 

(B) The Mortar for the Bricks 
We have now five types of brick, and if we put these together in the 
correct proportions we should get a symmetrical structure, or, techni- 
cally, a balanced diet. 

The diets described by Parkes and others at Mill Hill now available 
in cubed form are examples of well-balanced diets. In fact, the M.R.C. 
workers claim that for certain species of animal living under ideal 
animal-house conditions, these diets need no supplements — except 
water. 

It may therefore be said that the fluid compound water constitutes 
the mortar for the bricks, in order to build the ideal dietary edifice. 

Not only does water quench the thirst, but in so doing it supplies to 
the body the medium in which minerals, salts, some carbohydrates, 
water-soluble vitamins, and gases dissolve, thereby making solutions. 
Only in solution can chemical reactions take place. Plant and animal 
life, with all its manifest evidences of growth, movement, digestion, 
e.\cretion and reproduction, consists of ivell-arranged chemical rc- 
acdons taking place in a watery solution. 

(C) Calorie Values or the Bricks 
Every unit of carbohydrate, fat and protein contributes its quota of 
calorics' to a diet. By direct physical measurements these caloric values 
have been measured and recorded for tlie use of dietitians. Agreed 
average \-alucs arc as follows. One gram of carbohydrate yields 4'1 
calorics, one gram of protein yields 4-1 calorics, and one gram of fat 
fields 9 3 calories. 

A a'ord of warning should be spoken ag.iinst regarding caloric value 
.as sjTionjTOOus ssith the biological value of any particular component. 


* 1 Caloric c^uaU 1000 caloric*. 
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qn COMMON LABORATORY AKIMA1.S 

As Professor Cathcart poinB 

vegetable feeding-stuffs, and gelatine, p either is a perfect 

each gives the standard ealone value for its class, neiu 

brick in respect of biological food-value. indicators of the 

With this proviso, however, calories a ,„ei„hing H stones 

requirements of a body. For a fully grot™ calories per 

(=70 kilograms) it is agreed that (a) asleep, he 
Lur. (6) mvake but at rest he bums 68 calories per hour, (r) 
active work he requires 168 calories pCT hour. _ 

For 8 hours each of sleep, work and restful day. 

requirement for a man is therefore betiveen 2,700 and , 
tL 6gure of 3.000 was accepted by a SmentiRc Food Com,^^ 
which met in 1915, but today a slighdy ^ nnim 

.. • r'ci/vi-;*. r^^rtinr/^ments for laboratory 


which met in 1915, but today a shghUy ‘“2“; animals 

allow a margin of safety. Calorie reqmrements for „ 

ire worked out partly on their body weights, and 
their mode of behaviour, whether it be sluggish or spnghu^ 

Some experts calculate calorie reqmrements from the . • i,t. 
of an animal, others upon a relationship between weight 
Assuming that man, rabbit, guinea-pig and mouse uid 

• _!i * tKiatr ftfliW ealone repuirernents 


be approximately as follows. 



Typ, 

*t^nghl(g) 

Relative sutfact 
area (fin)* 

Calorie 

{per day) 

Mouse 

27 

9 

20 

Guinea-pig 

350 

50 


Rabbit . 

2,200 


3,000 

Tilan 

64,000 

1,600 


In fact, a mouse consumes its own weight of food in 4-14 days, * 
docs not, and need notl 


(D) The Meaning of a Ck)MPUETE Diet 

Tlic house of diet has now been surveyed and the different 
brick named and described. The mortar for the bricks j 

^salc^ and roughage; water, because the body is a vast chem 
l.al>oratoiy and all chemical reactions take place in a solution. Roug ^8 
is needful, because although we can imagine a diet complete as reg^ ^ 
bricks and mortar, tlicrc our analog^’ with a house ceases. The 
is not to live in this house (or keep it vacant), but to live because o i • 


6. FEEDING 


91 


Digestion of food presupposes assimilation, and this process depends on 
moving the food through the digestive tract from mouth to vent. Techni- 
cally this propelling movement of the gut is called peristalsis, and 
depends for its steady rhythm, partly at least, on roughage. Fibre, 
cellulose and husks constitute roughage in the animal’s diet. 

To revert to water for a moment, it is becoming increasingly clear 
from the results of many experiments (Parkes et al., 1946-50) that all 
types of laboratory animal require to be supplied with adequate 
amounts of water in their diet. This may either be given in the form of 
adequate amounts of fresh green-stuff or as a wet mash, or it may be 
supplied separately from some form of water container. Indeed, if a 
young mouse is to grow quickly and at a uniform rate, approximately 
40% of its total intake of food should be rvater. 

Completeness of diet does not, however, consist only of correct 
bricks, mortar, calories, water and roughage. Cathcart (1928), in answer 
to a question concerning a good diet for human subjects, replied: 
“The diet must (a) be sufficient in quantity to cover energy require- 
ments (i.e. calories) ; (6) be of correct quality to satisfy biological needs 
(i.e. complete as regards essential amino acids) ; (r) be appetizing, that 
is, it must stimulate those reflexes which liberate digestive juices and 
enzymes, and it must promote peristalsis; (d) conform, as nearly as 
possible, to racial dietary habits. This relates nutrition to genetics and 
is the subject of much intensive research work throughout the world.” 
Cathcart’s words apply svith equal force to diets of animals bred and 
intended for use in laboratory experiments. Some of the finer details 
applicable to each of these general principles vary according to the 
species of animal we arc considering. Others as yet are matters of 
opinion rather than of rigid regulation. Nevertlieless, the broad 
principles of animal nutrition arc well established, and those in ch.arge 
of animal stocks should study and be guided by them when planning 
to fill their storehouses svith the raw materials needed for the mainten- 
ance of their breeding colonies. 

(E) Putting Together a Compeete Diet 
Tile problem of feeding animal herds, stocks or small colonics is 
many-sided and involves nutritional, economic and local factors. 
Tlte nutritional factor has been briefly surveyed in this article; the 
economic factor in animal husbandry c.annot be entirely divorced from 
the scientific, nor can it be separated (when thinking of the commercial 
breeder) from local factors. Tlicsr include his personal skill, space, 
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growing-ground, and apparatus „ talents of sHU, 

Lrneollyafewi..s).Forther„a„en^^^^^^^^ 


name only a few items). For the and a large 

five acres of good Idtchen garden, S°"a^V Hs less-for- 

airy shed, the problem is easier (r.e. <1*^ two small 

tunate competitor t«& one tatot^ 


tunate competitor with one talent, ten p ^re however, 

bins, a few boxes and a tiny hut for workshop- Tto^jjh^tigine s 
certain basic principles applicable to both breeders jj. 

L ,T,ace and annaratus), and proceed as 


certain basic principles apphcable to botn oreeuci , ^ ^ 

compromise (in talents, space and apparatus), an p 
are planning to make a co-Pl- 


are planning to make a complete diet tor an weanlings 

300-500 ^inea-pigs, which includes breeding sows, b 
and growing young stock. a 

Our breeder favours the use of a home-mixed d ^n^nosition 

manufacturer’s cubed diet. He therefore decides on e c 
and quantity of his ddly feed, buys the necessary 
him for an agreed period of time (e.g. 3 months) an s 
suitably. He has the apparatus and space for weighing and m 
the ingredients, for mixing, and finally for storing the nis 
Diet 18 (Bruce and Parkes, 1947) may be used as the basis 


Bran . . . • 

. 15 

Barley Meal 

. 20 

Ground-nut cake . 

. 15 

Linseed cake .... 

. 10 

Dried meat and bone meal 

. 8 

Dried grass meal 

. 30 

Calcium carbonate . 

. 1 

Sodium chloride 

. 1 

100 


Before putting together these raw materials to form a diet, 


reassure ourselves that there is sound evidence for our faitli in 
finished product. A simple, although incomplete, basis of this be le 
the analysis of the house of diet into the bricks ^vith which we are n<^' 
familiar. So here is the chemical analysis of Diet 18, quoted from 
same source as its formula. 


(a) Crude digestible protein 
(fc) Fat . 

(c) Soluble carbohydrate. 
(<f) Fibre 

Note that (c):(a)::2:l 


16-5 

4-6 

33-7 

6-7 
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The pattern of this analysis, we can rest assured, is in conformity 
•with the accepted opinion of -what is understood by a complete diet. 

The utensils needed for making our mix are a table or bench, a tray 
^vith sides, scales and -^veights and/or measures (e.g. jugs, small bins) 
scoops, spoons, and — a pair of clean hands. The quantities given in 
the above formula add up to 100. All the ingredients are solids. In 
stating medicinal formulae, e.g. those given in statutory books of 
reference like the British Pharmacopoeia^ The British Pkarmacetdical Codex 
and The British Veterinary Codex, there is a rule when reading a formula 
which reads: “Liquid, by measure, solids by ^veight.** In our fomula, 
we have only solid ingredients, and so the quantities are in grams, 
ounces or hundredweights, according to howmuch diet we are proposing 
to make and store. 

There is one safe rule in making diets and that is to start wth the 
smallest quantities and gradually to incorporate the ingredients of 
larger quantities. Thus in our formula we shall start by weighing and 
mixing together the two last-named ingredients, calcium carbonate 
and sodium chloride. 

One other consideration must, however, be our guide. A light 
ingredient such as bran is more difficult to incorporate uniformly in a 
mix than is a heavier one like ground-nut cake. It is therefore advisable 
first to mix bran and ground-nut cake together separately before 
adding this mixture bit by bit to the already mixed salts. The addition 
of the remaining components then foIlo^vs, stirring or manipulating 
the mix thoroughly, between each addition of an ingredient, as well as 
at the end of the whole process. ^Vhcn the finished product has been 
transferred to its storage-bin, a label or distinctive mark should be 
fixed to the container. This is then closed and stored in a cool place. 
Those who use a large sanitary dustbin 24 in. high by 18 in. diameter, 
as tlieir storehouse, may like to know that its capacity, as regards 
feeding-stufis of tlie texture of Diet 18, is about 40 kilos or 90 pounds. 

Up to the present, this article has been concerned with problems of 
complete diets, tlicir components and, on a small scale, the making of 
po^^dcrcd diets to ensure tlieir uniformity. The breeder, however, may 
not primarily be interested in powdered diets, but in mbeed feeds and 
possibly in cubed or pelleted diets, Evciy’onc rccalizcs that fashions 
abound in human feeding as shown by Drummond and IVilbraham 
(1939) in their book The EnglishmaiCs Food. Similarly, the small animal 
stock-brccdcr has his dictaiy’ preferences, and anyone who has visited 
Uic c.iriarics of conscientious breeders will be reluctant to criticize 
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„ell-estabHshed customs. Neverthd«s fc, a 

Ufetime occasions demanding a ; knowledge. Hence it 

change of routine. “ om the norm under the 

is proposed to consider these departures 

next heading. 

(P) Special Diets (and Field Tnals) breeder means , 

“Field" in the vocabulary of the sma ®™^^^^j..breeders’ open 
colony trials-indoors rather than in the 1 g j^^^ever, 

fields and pastures. The principles und H ^ ^ deficient 

are very similar. As to special diets. “"s g d Erichs 

diets, nor those restricted deliberately by m ^ potion of animal 
from the edifice. Any such diets come vmto jiefimri^^ 

experimentation over which the Home Office „t of bounds. 

for the commercial breeder of laboratory ammals . connote 

Special Diets for the breeder “f “7 .bS scope of a 

adequate complete diets; they come witlun t e P ^ animal 
breeder who wishes to ring the changes m feeding-s ^ ^cishes 

colony. Four different situations spring to mind, (a) h j.^ad. 

to tty a pelleted diet for his cavies, instead of his emaciated 

(61 Breeder B has been troubled with occasional still-birtm, 
weanlings and the whole colony slightly below par, ^ yeast 

advised to use either poultry pellets, or brewer^s^c re j 

as a (1 in 10) supplement to his normal food, (c) C has ju 
a small-holding and therefore proposes to use of 

and roots instead of buying them. (</) D has change 
suDolv of hay. 
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of results. Based on these fundamental principles, coupled with ex- 
perienced observations, such trials will yield convincing objective 
answers and not mere subjective results and may make a welcome 
contribution to the common coffer of knowledge of small animal 
husbandry. 

(G) Weights and Measures 

In the past many successful breeders compounded the food their 
animals required without the aid of any other measuring or weighing 
equipment than simple containers and domestic kitchen tools. How 
often has one heard “three bucketfuls of crushed oats, one bucketful of 
bran, two pint mugs of this and a tablespoonful of that”? 

Times have changed, and there is a demand for highly uniform 
animals in the modern laboratory. How can this be achieved if a 
casual method of diet preparation is used? It is far better to weigh out 
the amounts of the required ingredients on suitable scales and use 
suitably marked measures of volume that are uniform from one estab- 
lishment to another. The very components of the diets often vary from 
batch to batch introducing differences, and these differences may well 
be considerably magnified if a volumetric method be used (for example 
a fairly uniform material like wheat can vary between 50 and 70 lb 
to the bushel). 

The metric system is usually used in laboratories today for weights 
and volumes while the quantities of the ingredients in a diet are often 
expressed as a percentage, so the tivo systems arc very easy to use and 
involve much less arithmetic than if one was using weights, for example, 
in pounds and ounces. Suitable scales are readily available and the 
price is not so much as to rule them out on grounds of economy. 

(H) The Storage or Diets 

This aspect of animal husbandry is very important, and its serious- 
ness is not always realized by the breeder or laboratory anim.al w'orkcr. 
Good storage involves protection from (a) living marauders, such as 
flics, cats, dogs, vermin, mites, etc., all of which are likely c.arricrs of 
infection; (t) damp; (c) heat; (d) light; and (e) excessive o.xygcn 
(remember that some wtamins are readily oxidized, especially vitamin 
C). 

Almost all the evidence so far supports the use of covered metal 
bins, and puts sacks, paper bags and open wooden boxes out of court. 
Although there is some evidence from users of some forms of cubed 
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layers of cubes to sweat, this its rivals, 

eridence which upholds the claims of rite metal bm against 


Similarly there are different ways of keeping ^ ^ ®.,ho 

cards. A few general principles must suffice to guide the breed 

wishes to improve Ws system. ^ 

first of aU he requires a book with an index P ,ude the 

index. This should be kept in a safe place. Records shoul 
following information. 


(fl) A number for the parents. 

(6) A number for the offspring. 

(c) Dates of births, weaning, etc. 

\d) Numbers in Utter. 

(e) Their weights at weaning (plus date). 

(/) Casualties. . fgxtra 

(g) Notes on diet changes if any, or unprcdicted happenings 
cold weather, lack of cabbage, etc.). 

If cards are used, it may be advisable to have more than one 
using one for parent stock, a second for animals weaned an a 
for their destination (user’s name). ^^^>5 

SimpUdty is the keynote of success, and a scheme that sui 
temperament, has been tried out and found reUable is better ^ 

theorist’s far-off dream. As for records, Uke babies and tooth rus 
everyone prefers Ws own. But he ought to have one — toothbrus a 

record, I mean! ^ been 

Interesdng systems of recording for breeding colonies have 
described by Bruce and Parkes, and also by McKinlay. 
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2. THE NECESSITY FOR AN EVENLY BALANCED DIET 
G. Porter 

The laboratory animal living in captivity is deprived of access to 
its natural food, therefore we must overcome this artificially by pro- 
viding an evenly balanced diet, equivalent in composition to the 
food stuffs normally eaten by the animal in its natural habitat. 

The composition of an evenly balanced diet required by one species 
will differ from that required by an entirely different species; the basic 
requirements, however, remain constant, i.e. moisture, proteins, 
carbohydrates, fats, vitamins and minerals in adequate and balanced 
proportions. 

(A) Moisture 

I know of few mammals that do not drink water even where the 
diet consists of a wet mash and green food. Climatic conditions affect 
the moisture content of natural foodstuffs and also influence the water 
requirements of the animal, which acquires a certain amount of 
moisture from the food it consumes and from the oxidation of proteins 
and fats within the body. This is insufficient, however, to meet physio- 
logical needs. 

A comprehensive guide to the amount of water consumed by 
laboratory animals cannot be given as there is a considerable variation 
ivithin each species. Bruce (1950) draws attention to the rapid rise in 
the amount of water drunk during lactation. She found that the 
laboratory rat during lactation required three to four times as much 
food and water as was required for maintenance, therefore it is im- 
possible to do justice to an animal during lactation unless fresh drinking 
■water is supplied. 

Many excellent animals are produced without a supply of drinking 
water, but only when the animals arc provided tvith succulents. The 
commercial breeder is reluctant to adopt an expensive and laborious 
mctliod of supplying drinking water. Tuffery does, however, point out 
(p. 36) tliat it is less laborious than mixing mashes, therefore an 
adequate supply of drinking water should be available to the anim.als 
at all times. 

(B) Protein 

The term protein docs not signify an individual compound but it is 
the class name given to a group of substances. In fact there arc many 
D 
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proteins that may have dSer froS eLh other 

hydrogen, oxygen, nitrogen and abundance in 

chemically and physically. As_ P™““^ ^ ^ tissue and 

soft living tissue, they are essential in a diet to _ 

to replace that lost in normal the normal 

Before proteins can perform this "" *7 separate 

course of digestion, undergo a i^mical cha g assimilated 

simple substances (anuno acids). These subst 

and circulated in the blood stream to a pa functioning. 

ceUs select particular ammo acids essential for *e ^ 

As there are many amino acids, any one type of p 

in one or other of those essential to the “®Pl'= ^ irrespective of the 

protein should never, therefore, consutnte a diet, ’ P ^any of 

amount eaten, the ammals may faU to grow and rep ■ ^ 

the balanced diets used by experimental units appea 

and have a great variety of constituents. This IS not an 

but rather a method of ensuring that the ammals recei 
essential substances necessary for supporting norma g 

' reproduction. j „„„ uarticular 

Digestibility must be considered when deciding to feed any p 
source of protein, as an indigesbble substance with a mg p 
level is of less practical value than a digestible substance oi i y 
level. 


(C) Carbohydrates ^ nimal 

Carbohydrates may be termed the energy fuel of the Imng 
and arc found in various cereals, vegetables and animal 
Approximately 60% of this energy fuel used in the form o 
sugar is stored in the liver and muscles in the form of g ycoS 
animal starch; tins store provides the amount of material 
keep die sugar in the blood at a remarkably constant Icve 
further food has been eaten and digested. In this way the tissue 
access to a fairly constant supply of sugar to provide heat an 
cncrg>', and any surplus after all requirements have been met may 
stored in the form of fat. 
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performing certain functions essential to health and well-being. A 
number of vitamins are soluble in fat and some of the fats used in 
animal feeding are in themselves important sources of vitamins. The 
relationship of fats to other dietary constituents is a highly scientific 
subject and cannot be dealt with here. It may be considered that the 
essential fats necessary for good animal nutrition will be found in most 
of the recommended diets fed under normal conditions. 

(E) Vitamins 

Today nearly all vitamins have been isolated, purified, and many 
even produced synthetically in the laboratories. This makes it possible 
for a much closer study to be made on the part they play in the funda- 
mental but obscure process of life. 

1. VITAJnN A 

At least five substances present in natural foodstuffs can supply 
vitamin A. Four of these are yellow pigments (the carotenes) soluble 
in fat, but hardly soluble at all in water, and a wide distribution of the 
carotenes is found in all yellow and green vegetables. The degree of 
colouring is a rough indication of the richness of the plant in carotenes. 
In contrast, vitamin A itself is not highly coloured and is found in its 
pure form in different kinds of fish liver oils. Vitamin A has been called 
the anti-infection vitamin and is necessary for normal growth, repro- 
duction and lactation. The absence of this vitamin in the diet will 
affect the reproductive organs of the female, may prolong gestation 
and result in difficult parturition ivith possible death of the dam or 
foetus. 

2. VITAMIN B COMPLEX 

Vitamin B complex is a group of several substances classed together 
because they arc water soluble, yet each individual vitamin in tius 
group has its own particular physiological function to perform, each 
one being an essential dietary substance. Therefore the absence in tlic 
diet of any one item of tlie group will produce a deficiency. Adequate 
supplies of tliis group null be found in liver, iv’hole milk, whole cereals, 
vegetables and brewers’ yeast. These feeding-stuffs arc incorporated 
in most of tlic cubed and pelleted animal foods. 

3. vrrASHN c 

The vitamin C requirement of guinea-pigs is of great importance, 
therefore, special mention of it should be made. The d.iily requirement 
given by Coward is 2 mg, yet Bruce and Parkes (1917) found that a 
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greater amount tvas necessary and “S*” in direct 

state that the vitamin C requirements of the gut P g 

proportion to its body weight. When cons.denng *°/ P^/feed 

guinea-pigs tvith vitamin C, the only “'^f^^nication) 

adequate palatable green food. Lane-Petter (pnv 

statl: “A guinea-pig colony showed signs of -u.^ 

contained large quantities of vitamin G given in th ^ ^ 

cabbage. These scorbutic animals were m fact refusing 

it was being offered in an unpalatable form. 

This vitamin regulates the metabolism of calcium and pbojlhoi^ 
in the body, and is thus concerned in the proper format . .^ 

and teeth. In discussing the dietary requirements for vitam 
always necessary to bear in mind that exposure of the o 
rays of the sun may serve the same purpose as the ingestion o p 

in the form of food materials. Because of the relationship ot vi 
to calcium and phosphorus metabolism, it Nvould be natura o 
the need for it to be most evident at that period of life ^vhen t 
tion of bone from the calcium and phosphorus of the food ^ ^ ^ 
active progress, that is in the young animal where a charaetc^ ‘tVer 
vitamin D deficiency disease is rickets. Vitamin D is obtmne e* 
from fish liver oils or is produced in the skin by direct sunlight. 


5. VTTAsnN E t, i- the 

The action of vitamin E is probably widely diffused throughou 
body, ^Vith the exception of the goat, this vitamin is cssenU 
reproduedon, and its absence wll produce irreversible sterility id 
males of many species. 


(F) Min'erals 

Minerals are necessary for general health as they help to regul^*® 
water concentration in the body, influence gland secredon and^ keep 
blood and tissue fluid from becoming cither too add or too alkaline. 

I . CAI-aUM 

Caldum is the outstanding element in the mineral matter, giving 
shape and permanence to the body framework. It endows the bones 
witii the strcngdi and the teeth with the hardness that they need. ^ 
is a serious caldum problem in animal nutrition, parUy because the 
calcium compounds which arc abundant in nature are relatively 
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insoluble, and partly due to inadequate amounts being included in 
the diet to meet the added requirements of pregnancy and lactation. 

2. PHOSPHORUS 

While the amount of phosphorus in the body is not so large as that 
of calcium, a very large quantity and proportion of the phosphorus 
belongs to the more active tissues, and so, as would be expected, there 
is a more rapid turnover of body phosphorus than of body calcium. 
The ratio of needed calcium to needed phosphorus is perpetually 
changing tvith the development of the body, and in the later stages of 
pregnancy and in lactation it is again different from that of adult 
maintenance. Full discussion of this fact would be too long and compli- 
cated for this paper. 

3. IRON 

The study of iron metabolism has been closely related to the study of 
nutritional anaemia and haemoglobin formation and regeneration. 
Iron regulates the concentration of oxygen and carbon dioxide in the 
blood stream. The proportion of iron in the diet that is absorbed and 
can be used depends partly upon the foodstuffs eaten. 

(G) Iodine 

Iodine is an essential constituent of the thyroid gland; it is necessary 
for the formation of thyro.xin which regulates the b.asa! energy metabol- 
ism and growtli. 

The vitamin and mineral requirements of any given species cannot 
be dealt with on a general basis, as tliat of each vitamin and mineral 
is in itself a highly scientific subject. Coward deals with the vitamin 
requirements of laboratory animals. A comprehensive list of “Foodstuffs 
commonly used in stock diets and the vitamins they contain” by 
Farquhar (1953) is reproduced in Table I. Dyer (1951) outlined the 
vitamins, their source of supply and stability and the effect of a 
deficiency. The information given by these workers is of the highest 
value to tlic animal breeder, and the brief description of vitamins 
and minerals given in this paper should only be treated as a re- 
introduction to their highly informative papers. 

Each component of an evenly b.alanccd diet h.os its otvn particular 
function to perform. If any of these dietary essentials arc lacking or 
not present in balanced proportion, reproduction, lactation and grow tit 
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will be considerably upset; the full effects may take several 
to develop. A dietary deficiency can present a very 
picture as the early symptoms of many deficiencies can loo ’ 

the animal becoming susceptible to infection due to a lack of pro e 
food. Unborn young may be considered as parasites and ^viH acqui 
all the nutrients necessary, to the detriment of the dam. After paituri 
lion the position is reversed, sub-normal lactation will affect the i 
A large percentage of deaths among young animals is undoubtedly o 
to failure of the dam to lactate, the direct result of poor feeding, 
attempt is made to mflucncc breeders to use any particular diet, 
that must, undoubtedly, remain a personal choice, to a certain exte 
controlled by experience, the species and strain, environmenta 
conditions, and many other factois. 

The large breeding establishments after many years of expencncc 
have found diets adequate to support oestrus, gestation, lactation an 
normal growth. 

(H) SmistARY 

In the production of first-class animals the relationship between 
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good nutrition and selective breeding is a recognized fact. To gain full 
benefit from one, the other has to be clearly understood and both must 
be applied to the fullest extent. This paper, in layman’s language, has 
attempted to outline the various factors and functions of the complex 
composition of an evenly balanced diet and how important the diet is 
to the healtli and well-being of a colony. 
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3. DIETARY VITAMIN C AND ROUTINE CARE FOR 
GUINEA-PIGS 

D. Brown, L D. Ferguson and A. G. Ramsey 

The satisfactory breeding and rearing of any animal depends on an 
adequate diet, both in quality and in quantity. It must be stressed that 
it IS vital that an adequate amount of vitamin C be given in the diet of 
guinea-pigs eveiy day, even throughout the winter. Unless guinea-pigs 
receive adequate vitamin G every day, the breeder will have a lo^v rate 
of reproduction in his colony, a slow gro^vth rate and a heavy loss of 
guinea-pigs due to infection. 

(A) Functions of the Diet 

Tlie diet is used by the animal for growth, to supply the body with 
energy, to synthesize internal secretions and also to supply vitamins, 
inorganic salts and water. The vitamins are accessory food substances 
which arc essential for the health of animals. Only minute quantides 
arc required in the diet, but if tlicy arc absent then animals no longer 
breed and grow; indeed they may become diseased and die. 

(B) Vitamin C for Giunea-Pigs 

Tl\c guinea-pig is dificrent from mice and rabbits since it is unable to 
manufacture any of its own vit.amin C. Consequently, if tlic guinc.i-pjg 
docs not receive vitamin C in its diet c\’cjy day it will suJTcr from a lack 
of this necessary factor and develop avitaminosis G or sairv\'. Prorided 
that they receive an adequate supply of vitamin C, guinea-pigs can be 
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maintained in a healthy condition in tvhich they breed well and the 

the leaves of green vegetables, for example distributed 

eauliflower, broecoh and kale. Vitamin ^ lemons, 

in other fresh foods, espeeially in thejmceotoms fra , 

and in tomatoes and blaek eurranjs. able and 

sources of vitamin C are more expensive and less easily avai.a 
are not used in feeding guinea-pigs. 

(Cl Synthetic VrrAsnN G for Guinea-Pigs 
Vitaimn C was first isolated from fresh foods in 1928 a" ^ ^^^jd 
he name ascorbic acid. It was not until 1933, however, ^ 
be artificially synthesixed. It is now available commera y 
have found it possible to maintain eolomes of suoplc- 

a year on a diet completely lacking in natural vitamin „,ially. 

mented by ascorbic acid which had been prepared com . 

Such a procedure is impracticable for routine mmntenance S’\ 
breeding. It necessitates, in addition to the routine cage cea 
supply of food and water, that a measured quantity of 
vitamin be dissolved in a known small amount of water an 
given in measured volume by mouth from a teat-ended pip^te 
guinea-pig in the colony. If this tedious procedure is followe > ' 
be carried out every day. The comraerdal vitamin C is expensive 
purchase. 


(D) Routine Laboratory Conditions for Guinea-Pigs 

For mass breeding from a high-grade stock, we use the polyganio 
system, since it is unnecessary to use paired litter mates of knoi'W 
in most laboratory experiments. The pregnant sows are kept m 
colony and the young reared without obvious bad effects. 

Guinea-pigs maintained inside a laboratory are always kept^ 
the best conditions which can be achieved. Two reasons for this 
standard are obvious. The first is that inspectors appointed by 
Home Office visit, from time to time, all places ivhere experiments ^ 
animals are being carried out. The second reason is that if guinea-pig^ 
are used in some form of biological assay, using that term in its wi 
sense, then it is essential that different guinea-pigs from the same 
colony give approximately the same uniform response to the same 
stimulus. A fciv examples of wdely differing uses in which uniform 
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guinea-pigs are required include the diagnosis of human tuberculosis, 
the testing of new drugs for their biological potency of chemical sub- 
stances present in amounts too minute to be detected by sensitive 
chemical tests, and in the training of medical students. 

Since many laboratories desire to place guinea-pigs on experiment 
as soon as possible after their period of isolation following purchase, it 
is not unnatural that they will prefer to purchase guinea-pigs from a 
breeder whom they know from experience maintains, like themselves, 
a uniform and high standard of care of guinea-pig colonies. The 
essential is to fix a certain standard and then to maintain it. 

1. TEMPERATURE 

It is more important to maintain a constant environmental tempera- 
ture over a relatively small range than it is to worry about the absolute 
values of the small temperature variation. In practice, the actual 
values which we could maintain conveniently were from 64° to 69°F. 
Any considerable temperature fluctuations tvill inevitably act as a 
non-specific form of stress, causing a fall in the normal growth curve 
of the guinea-pigs and decreasing the number of matings. 

Short (1951) gives some advice on housing guinea-pigs in labora- 
tories. Among his recommendations he mentions that a thermostat 
connected tvith the heating apparatus will ensure constant heat at any 
desired temperature. Breeders would be well advised to install this 
relatively inexpensive aid, thus maintaining better guinea-pig 
colonics. 

2. PENS AND BEDDING 

For bedding use clean stuvdust rrith a liberal covering of oat stratv 
to be renewed thrice weekly when the pens arc cleaned. The straw 
provides an ideal source of roughage in the guinea-pig’s diet. It is 
known that guinea-pigs require more bulk in their diet than rabbits 
and fail to thrive on a diet containing only 3% cellulose. 

3. tVATER 

Fresh green food is unable to meet a guinc.T-pig’s requirement for 
water if the animal is maintained on a diet of dry pellets. If open pou, 
troughs or drinking fountains of water are used for guine.T-pigs, tlie 
water will incritably become fouled witli particles carried by the 
animals’ feet and by urine and faeces, Uius readily spreading intestinal 
infection. Moreover, such water containers, unless constructed with a 
heavy b.isc, arc often upset and the contents spilt. For the routine care of 
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guinea-pigs we recommend the 

Inverted glass containers of water, each Joiners by 

into the cage or pen. The spouts am ,«ach the 

rubber stoppers. Altemauvely practical (1951). The 

spouts to any type of bottle are given y j,ave two 

bottles are refilled daily. It is mueh mor removed and im- 

complete sets, so that the empty bottles thoroughly 

mediately replaced by full ones. The cmp^ o , „r,orarily stored, 
cleaned of regurgitated food particles before bottles to 

It is important that both sets contain a sufficien before the 

ensure that there is water available to the guinca-pig 
bottles are due for refilling for the day. A small stock of spare g 
containers and glass spouts is required. 


4. PELLET FEEDING 


We have constructed, from empty 


Dcttol tins, large pellet 


for 


ICU, ilWlI* — / 

on the same gravity feed principle “ lightly by 


rabbits. Nevertheless, each hopper had to be moomeu & 
a process of trial and error, until it is found in ^ linea-pigs 

neither spill out to waste nor stick in the gravity feed. ^ ® 


norsiicK m u»c gioviv; aww — - j 11 in. 
feed from an opening in the hopper 2 in. from the floor 


broad. No contamination by urine and faeces occurs,^ . 


space is inconveniently narrow For all but the youngest ^inea 
climb upon. Since the top of the hopper is 10 in. high it is ne 
to close this with a lid, wth the result that the hopper can very r 


be refilled and is easy to clean. It is necessary, however, occasio: 
remove the accumulation of fine fragments of the pellets ro 


lonally to 
from ' 


fecihng opening. 


5. GREENS . 

Of all the procedures involved in the routine care of guinea P 
this is the part most liable to be omitted. Again the use of a gra^ ^ 
food container is the easiest. A basket, size 10 in. by 10 in. by ^ 
constructed from 1 in. hexagonal wire mesh and suspended so ^ 
bottom of the basket is about 6 in. from the floor. It is vital 
fresh greens be given and that any dried greens remaining in the 
be removed daily. Since the greens are not fouled by excreta or 
trampled upon by the guinea-pigs, this is not difficult. It is known 
contamination of greens by excreta leads to oxidation and destru 
of Uic ascorbic acid content. 
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(E) Vitamin G Requirements of Guinea-Pigs 
The quantity of vitamin C which a guinea-pig requires for maximal 
growth and reproduction depends upon a very large number of factors 
e.g. age, sex, whether pregnant or not, whether suckling or not, the 
route by which the vitamin C is obtmned, e.g. in fresh green-stuffs 
intermittently throughout the 24 hours, or as one dose of synthetic 
ascorbid acid. 

Bruce and Parkes (1946) drew a distinction between green food as a 
vehicle for water and green food as an essential source of vitamins. 
Subsequently Bruce (1950) put forward some of the details of experi- 
ments which she interpreted as showing that green food given in 
excess of 30 g per day to guinea-pigs is used only as moisture and could 
better and more cheaply be given in the form of water. Making a 
gross estimation of the ascorbic acid content of greens as 60 mg ascorbic 
acid per 100 g greens, this means a daily intake of the order of 18 mg 
•ritamin G per guinea-pig per day.^ 

Our experiments on the vitamin G requirements of guinea-pigs 
carried out during the last 5 years indicate that cabbage is better for 
guinea-pigs than an equivalent amount of synthetic ascorbic acid, or 
in other words that cabbage is dietetically more than a mere vehicle 
for ascorbic acid. It may be that other factors present in tlic cabbage 
arc important for guinea-pigs. Our present opinion is that guinea-pigs, 
no matter their weight, age or sex, should be allowed 80 g of fresh 
green food per head per day which would contain approximately 45 mg 
vitamin C, probably a closer estimate of the requirement of vitamin C 
by the guinea-pig. This is in addition to unlimited amounts of straw, 
water and about 60 g of pelleted diet per head per day. Using this 
regimen under tlic routine conditions given, guinea-pigs have a 
calculated mean period from the probable first oestrus to fertile mating 
of only 2 days. Deaths of females during pregnancy arc extremely 
uncommon, as arc still-births. The litters are larger in numbers, an 
average 'of five per litter being weaned, ■witli only three litters being 
taken annually from each sow. Tlie young, as wtW as being uniformly 
heavier at birtlr, grow more rapidly and regularly. Infection is practi- 
cally unknown and obvious ill-hcalUi due to a virus pneumonitis, 
probably inherent in all guinea-pigs, is no longer seen (Brov\Ti ft al,, , 
1952). 

* The rcqtnrcmcnts of the gninca-piR for C arc not kno^^‘n 'iM'th ceriamiy 

and appear to var>* \N’iih the lypc ofhmbandry cmplo>Td.Tlu$ cxpLains tljjcrrpancirt 
that wU be found bcnsTcn statements by \-ariou» authon. 
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COWION laeokatory animals 


The adoption of certain optimal conduions for brccd^^ ^ 

guinea-pigs is justified by the f f a-leq“=''= 

regular routine is stressed, particularly the necessity M 

provision daily of fresh green foods containing “/elands 

the long gestation period, breeders can thus suppy “ . , less 

more rapidly and provide healthier guinea-pigs . for 

scatter in age/weight relationship and prove upon 

biological assays. Breeders can even supply paired 
special request, due to the larger numbers in each lit 
much smaller losses. Finally it is less necessary to select the 
there are few bad breeding records. 
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4. NOTES ON GREEN FOOD FOR GUINEA-PIGS 
G. Porter 

Vitamin C in the form of green food is one of the necessary items of 
a guinea-pig’s diet, without which a scorbutic condition^ wo 
develop, thereby reducing the level of resistance to infection, 
contrast to popular belief, the guinea-pig is quite fastidious regatdi 
green food and by choice wll never eat savoy cabbage, the tops 
carrots, swedes, turnips, radishes, parsnips or celery. Therefore m 
selection of green foods consideration should be given to their palata- 
bility. Many other factors affect the health of a colony but the choice 
of good, clean, non-poisonous, green food is one factor the breeder can 
control. 
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(A) Common Faults 

1 . CHANGE OF DIET 

A sudden change of diet may upset the animals; in this green food 
is no exception, and where a seasonal change is anticipated it is desir- 
able to introduce the new food gradually over a period of at least 7 days 
before the old food has expired, otherwise, the animals may gorge 
themselves ^dth disastrous results. 

2. HOT OR MOULDY GRASS 

Grass which has become hot or mouldy is a possible cause of in- 
testinal trouble. Damp grass stored in a heap will become hot and 
mouldy overnight and is quite unsuitable for feeding next day. If grass 
has to be retained overnight it should be spread out evenly over a clean 
floor, away from possible contamination by domestic animals and 
poultry and not in a position to be trampled on. 

3. greengrocer’s WASTE 

The city breeder may use greengrocer’s waste, which is undoubtedly 
cheap but most undesirable due to the high incidence of infection it 
may introduce. Waste matter is often swept up from dirty floors, 
deposited in barrels in an outer yard where ^vild rodents, cats and 
dogs have every opportunity to soil and contaminate it. In warm 
weather fermentation and decomposition tabes place in these barrels. 

4. LA'WN MOWINGS 

Lawn mowings should be fresh and clean, generally grass obtained 
from this source is dry and fibrous, and of very little food value. 

5. FROSTED greens 

Green food which has been subjected to a heavy frost should be cut 
24 hours before it is required, and allowed to thaw at normal room 
temperature, approximately SO^F. 

6. POISONOUS PLANTS 

Green food gathered in the hedgerow will undoubtedly contain a 
proportion of poisonous plants and weeds. Some may be virulent, 
others cumulative, but neither \sdll produce ill-cficcts if fed in small 
proportions along with other green food. It is wiser, however, to avoid 
putting into the hutch anything which is of a doubtful character. 
Healthy wcll-fcd animals will avoid deleterious plants, but it is never 
safe to trust to, their instinct, especially if green Ibod has been in short 
supply. 

The poisonous plants most commonly encountered when gathering 
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mid green foods are hemlock, beak^ In^hedge” parsley^ deadly 

all of which are at trmes mrstaken for ^><1 " deduces dark 
nightshade, which grows m the fomi ^„ody nightshade, 

purple flowers in June and purple hemes ^ g ^ commonly found 
which has small greenish flowers and scar ■ hjshade; foxglove, 

in hedgerows and often described as dead y g 

which cannot be mistaken, M it g™'^ jronwort, which is not 

tubular flowers and a soft silvery leaf, wa marshy land or on 

unlike wild celery and very common, and grows in pj^nts, 

river hanks; common and black bryony, two woodlands and 

which produce scarlet berries and are found grow g 

hedgerows; the leaves of all ornamental and everg 
shrubs, also leaves of oak, hawthorn and buckthorn. 

Buckwheat is a plant which is not recommende v js 

is easily distinguished by the mass of pmk and w i 
found grotving abundantly round the edges of com he . 

It is perhaps unnecessary to add potato haulm, up , > 

tansy, or rhubarb leaves, for no breeder would knowing y jf jt is 
These notes may prove helpful to less experienced ree ' 
possible to feed good mixed herbage, the health of the 
undoubtedly improve. The variety of available oo 

controlled by the season of the year, geographical position a 
but the choice of palatable fresh green food is in the an 


breeder. 
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Breeding 

1. BREEDING PRACTICE AND THE IMPROVEMENT OF 
LABORATORY ANIMALS 
D. S. Falconer^ 

All who breed animals seek to improve their stock by their methods 
of breeding, whether they breed livestock for human consumption, 
horses for racing or dogs for sho\ving; and the producer of laboratory 
animals for scientific research naturally wants to do the same, because 
it not only gives him satisfaction to breed better animals but also adds 
to his reputation and increases his profits. In this article, suggestions 
about breeding practices are made which it is hoped ^vill enable the 
breeder to improve his stocks successfully and with little or no extra 
effort. The suggesdons are based on the scientific study of the laws of 
heredity, about wliich much research has been done and is still being 
done. But there is no need for the breeder himself to understand tliese 
laws in order to practise sound breeding methods. 

The essence of good breeding practice is selection — that is simply 
breeding from the best individuals. Do not sell your best animals, they 
are much too valuable. To decide which are the best, however, is not 
always so easy, and it is here that the following suggestions should be 
of most use. 

(A) Desirable Qualities 

First wc must decide what qualities wc want to improve in tiic 
animals. The most important arc obvious; they arc (^r) general health 
and vigour, {b) high productivity, (c) good mothering ability and 
(d) tameness and case of handling. Other qualities must be left to the 
breeder’s o\vn judgment and to the laboratories using the animals 
making their wants known. But a word of warning must be given. Do 
not breed for fancy points, such as tlic shape of cars, length of tail 
or general appearance. These tilings will not improve tlic real value of 
the animals and tlic more attention you pay to them the less will you 
be able to pay to the points that really matter. Most breeders regard 
large sire and rapid growth as desirable qualities in their animals. Up 

* Ai^rioihural Research Council SdcntiHc St.afT, ImtUutc of Anim.il Genetics. 
Rdinburffh. 
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loapointtHsisjuslifi^ 


to a point this is justified, but do not deterioration m 

that too great a change in any 

other characters which matter more, such as fertil ty 


(B) Heredity and Environment 


Having decided which are the characters we want to improve, _ ^ 


acters we want to - . 

Re. step is to see how we can aecide wHch 
animals to breed from. The important fac 

dividual may owe its good qualiues to two cau . environ- 

from its parents, or it may have had a will the 

ment. Only if the good quaUties are inherited ^^ences due 
individual pass them on to its own offsprag- of selective 

to a good environment are not passed on. There or qualities 

breeding lies in judging how far the conditions of its 

to its inheritance and how far to mere luck of labora- 

early life. An example will make if J in the 

tory animals is very much influenced by the numbe ,. jmaller 

litter. Even when adult, members of lai^e litten are ge 
than members of small Utters, simply because the get 

be shared by all the offspring. Members of small Utters, 
a better start in Ufe. Therefore, if you want to increase size an 
choose bettveen two animals of equal size (and of equa gj > ^ 

which was a member of a small Utter and the other a me ^ 

large litter, you ^vill choose the one from the large lo 

poorer chance in early life, therefore its large size must e 
internal, hereditary causes. jtKatofthe 

In some characters the influence of heredity is strong an T,anEcd 

environment weak. These characters are in consequence easily c 
by selection, and >ou need pay less attention to them. 
rate, bodily shape and probably tameness are of this sort. c 
important characters such as idgour, fertiUty and milk pro 
howc\’cr, show a stronger influence of the environment and 
fore less easily changed by selection. For these characters, thereto , ^ 
is especially important that your judgment should be based on 
chances for all”. This means in practice that the animals prom 
^ou arc to choose should be treated alike as far as is practicable, 
should be fed alike and housed alike, and no preferential treatmc 
gben. . 

Before proceeding further, two points about the working 
must be made clear. Firstly, as stated above, the effects of exte 
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influences are not passed on to the offspring. If you give an animal 
extra rations and make a giant of it, its offspring will be no bigger than 
the normal, unless you also give them extra rations. This does not mean 
that good conditions of feeding and housing are not important; it 
means only that the improvement of the quality of the stock thus 
obtained lasts only as long as the good conditions continue. Secondly, 
the inheritance of an individual comes equally from both parents. 
Evenly the purely female qualities such as good mothering ability are 
inherited equally from the father and from the mother. But since there 
are fewer males than females in the breeding colony, the influence of 
any one male on the future generations is stronger than that of any one 
female. Therefore, the choice of males is, if anything, more important 
than the choice of females, and males should be chosen with the 
greatest possible care. 

(G) Breeding Practice 

Let us now consider how the general principles outlined above might 
be applied in practice. It is not possible to suggest a detailed system of 
breeding because circumstances differ too much. Each breeder must 
therefore adapt the general principles to fit his own particular circum- 
stances. The follotving general plan should, however, be applicable 
under most circumstances. 

1 . SELECTION rOR PRODUCTIVITY AND MOTHERING ABILITY 

IVlien a breeding female has reared her first litter her value for 
productivity and mothering ability must be judged, and the decision 
made whether to keep her young for breeding or to sell them. If the 
number of young reared is well above the average, and they are well 
grown and healtliy, tire young should be set aside for breeding; that is, 
selected. If not, they should be sold. Just how much above the 
average in productivity and mothering ability the female should be 
for her young to be tvorth keeping depends entirely on the number of 
young animals that arc needed to replace old females tliat have 
finished their cconomic.ally productive life. On this point no general 
advice can be given: .all tliat can be said is that only litters of the best 
possible mothers should be kept, and that it is, of course, uneconomical 
to set aside more animals than will be needed for replacements. 

2 . SELECmOK FOR OTHER CHARACTERS 

Having decided whether a litter is to be kept for breeding, the nc.\t 
step is to consider whether all of the litter should be used or only some 
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now that the 400 cages are arranged in ^ 

that they are arranged in order of age, wi h * y f„m 

and the oldest on the right. Each Ume an old j to *e 

the nght-hand end of the row the cages are aU pushed 


ri;rrnr;;;;;;;o”;n7f^^^^^^ 

Now, at about one-quarter of the way along fromt = ore 

are weaning their first Utters. These young animals, ^hen -nat . 
put back into the stream at the left-hand end as you g ^ 
females. Thus the stream replenishes itself from a P““ , ^ jo 

quarter the way down. The rest consist of older females 
produce only young animals for sale until they have to^ e . 

Suppose now that the first litters of each female contain a , 
four young females. The four females of one Utter will then P^^^^ 
four old females. You therefore can reject three out of every 
weaned litters. This is the selection by means of which you ra 
average level of performance at the left-hand end of the stream, 
increase at the left gradually works its way down to the tigUt> “ ' 
selection continues, the left-hand end is always at a higher ave 
level than the right-hand end. _ - 

If records are kept and you breed from second litters as ^vell as ^ 
first, you can discard the Utters of seven out of every eight fem es, 
if third Utters are also used you can discard eleven out of every 
Thus your selection would be more intense and the level of the hea ^ 
the stream would be raised faster. But if you use litters later than a ou 
the third they wll be coming from parents which have already 
a good way do^vn the stream and they are not likely to be as good as 
earlier litters of younger parents nearer the head of the stream. 

This picture is, of course, much simplified, but it does represen 
what is happening in a colony which is being improved by selective 
breeding and at the same time producing young animals for sale. 


(D) Outbreeding and Inbreeding 

Many laboratories use inbred animals. These are special stocks ^vith 
particular qualities and have been inbred by continuous brother- 
sister mating for many years. Most of them are difficult to maintain 
because their fertility and general vigour are low. To make an inbred 
stock is cN’cn more difficult and results in a great wastage of animals m 
the early stages. It is therefore strongly recommended that the pro- 
ducer of laborator>’ animals for general use should avoid inbreeding, 
and should leave the production of inbred stocks to the specialist. To 
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avoid inbreeding it is not necessary to keep elaborate pedigrees. It 
will be enough simply to avoid mating brother to sister, or to half- 
sister. If more than one litter of any pair of parents is being used for 
breeding, the need for some record keeping is again obvious, because 
the mating of a male from one litter to a female from another litter 
of the same parents, or even of the same father, is to be avoided. 
Again, the mating of an animal to its parent is to be avoided because 
it is too close inbreeding, as well as for the reason given above, that the 
parent is outmoded. The avoidance of close inbreeding is the only 
advice about the choice of mates among the selected individuals that 
need be given, 

(E) Colour 

Nothing has yet been said about the colour of the coat. This is 
because the different coat colours are inherited in a very simple way 
and the environment has a negligible influence on them. Therefore, 
to change the colour of the coat presents a different and much simpler 
problem to the breeder. Most breeders m]l probably want their 
stock to be uniform in colour. There is no real scientific advantage in 
having the animals all of one colour, but it is undoubtedly more pleasing 
to breeder and user alike. Any desired colour can be fixed throughout 
the entire stock in a very few generations (usually no more than three), 
and once fixed, the stock will breed true for that colour ever after, 
provided no animals are introduced from outside the stock. But to fix 
the colour in the quickest way requires a knowledge of the laws of 
Mendel, and these would require too much space to explain here. 
Therefore, only some general suggestions can be given. If you want to 
fix a particular colour in the stock, the animals for mating should be 
chosen in the follo^ving order of preference, (u) Animals of the desired 
colour {b) which have at least one parent of the desired colour 
(c) which have a brother or sister of the desired colour. If two animals 
of the desired colour, when mated together, produce any offspring that 
arc not of the desired colour, the whole family should, if possible, be 
discarded. 

Albinism (“pink-cyed-white”) is the easiest colour to fiv, and is Uic 
most generally useful colour to have, particularly in mice. \Vliat to 
expect from different sorts of mating can be vcr>' simply stated. Two 
albinos mated logctlicr produce notlung but albino offspring: an 
albino mated to a non-albino produce citlicr about half of the offspring 
albino or none of the offspring albino: two non-albinos, both of \shich 
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members of it. This is the point at wMch selection 

such as tameness or rapid growth ran be m. • that 

to keep all members of the litter ..11 they breedmg 

these other points can have Ume to develop. ^ ; „rtant 

animals can. however, be discarded at ^ *ese 

characters in females are fertility and mothermg J’ 
cannot be judged till the animals have bred. rfbr- 

been selected for these characters on the basis of its m P 

mance. and if any of the females are discarded some 
desirable Utters svUl have to be taken to fill therr place. Therelor . 
the females in the selected Utters should be kept for bree S 
any that show serious defects such as very poor grow 
savageness. Of the males in the selected litters only a few ^ ° 

since fewer males are needed for breeding than femal«. of the 

the first place, choose the males for breeding from littcre 
very best mothers, and within these litters pick the mdivi u 
which please you best in respect of any other desired charac c 
as tameness and rapid grotvth. 


3. SELECTION FOR HEALTH AND VIGOUR ^ 

When the Utters chosen for breeding are adult, their general e 
and vigour ^vill be apparent. If any member of a litter has contrac 
a disease, or shows any sign of ill-health, it tvill probably be \vise 
discard the whole of that Utter. If more than one member 
ill-health it certainly be wise to discard the whole litter. 
means that when litters are selected at weaning, allo^vance ^ 

made for some being discarded later on the groimds of ill-heal , 
enough litters must be kept to make good this loss. 

4. SPEED OF PROGRESS . , 

The rate at wluch the stock is improved by selective breeding ^ 
manner outlined above depends principally on two things. The 
is the amount by winch the selected animals exceed the average ot tn 
contemporaries. Apart from skiU and care in selecting, this is beyo 
the breeder’s control and depends on the number of replaceme^ 
needed. The second factor controlling the speed of progress is 
length of time between one generation and the next; and this is m 
breeder’s control. The quicker the turnover of breeding ammals, tne 
faster waU the progress be. Tlus does not mean that the older pairs 
should be killed off before they have finished their economically pro* 
ductivc life. But it does mean that the offspring of old pairs should not 
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be used for breeding. If the stock is continually improving it is obvious 
that the offspring of the young animals will be more advanced than 
those of the older, the offspring of the older parents being outmoded by 
the offspring of the younger. It is most important therefore that breeding 
males should be discarded %vhen their females are replaced. An old 
male may be perfectly capable of satisfactory breeding -svith a new 
young female, but if any progress is being made by selection he -will be 
outmoded, and a younger male is likely to be better. 

5. RECORD KEEPING AND THE USE OF LATER LITTERS 
The foregoing suggestions are made on the assumption that no 
detailed records of the animals* performances will be kept. Record 
keeping adds to the labour, and with reasonable care in a well-ordered 
animal colony it should be possible to practise the breeding methods 
outlined above ^vithout keeping records. It cannot be denied, however, 
that a simple system of recording the important facts, such as the date of 
mating, the number of young bom and •weaned and the parents of the 
weaned litters, would be an advantage because it would make it 
possible to use for breeding more than one litter from the best mothers. 
The value of a female for production and mothering ability can be 
better judged from her average performance in two or three litters 
than from the first alone. It was simply the assumption of the absence 
of records that led to the recommendation to breed only from first 
litters. If, however, records are kept and the average performances of 
females wth two or three Utters are available, the young animals in 
the later litters of the best mothers should be used for breeding. Really 
outstanding mothers might contribute young for breeding from litters 
later tlian the third, but this should not be done often because of the 
delay to progress caused by breeding from outmoded parents. The 
keeping of records has tlie additional advantage that it enables the 
breeder to follo\v his progress in raising tiae average performance of 
liis stock. 

6. A PICTURE OF THE PROCESS 

It may help the reader to understand how the breeding system 
recommended works if the fbIlo\ring simplified picture is imagined. 
Suppose a breeder has a colony consisting of 400 breeding females, 
each of whidi is housed in a separate cage; and that, for the sake of 
illustration, tlic animals arc mice an average breeding life of 
200 days. Then, on Uic average, two old females srill be discarded 
every’ day, and Uso young females mated up to replace them. Suppose 
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had one parent albino, when mated togedier produce about a quarter 

of the offspring albino. hut if followed, they 

These are, admittedly, rule-of-thumb ‘ 

,vill enable you to fix the colour "f LtlLg more than 

The experienced breeder ivill see m tins article ” ^^enced 

what he regards as common sense. But it may giv e th 
breeder confidence to inow that the cominon niuch 

scientific knowledge of the law's of ^ Qur 

experience has sho\vn that selective breeding o breeding to 

present breeds oflivestock illustrate evidence 

improve the quaUty of the stock. But perhaps the most t^ng^ 
is Ln in the great diversity shown by the different 
when contrasted wdth the uniformity among cats m ^ 

cannot he effectively controlled. It can therefore e 
expected that the producer of laboratory ammaU can 
improve his stock by selective breeding, and thereby add to ms p 


2. INBREEDING 
D. S. Falconer' 

An understanding of %vhat inbreeding is, and of what it 
important to animal breeders of all sorts. There is a high ® ^ 
for inbred animals by laboratories, and so it may be of 
breeders of laboratory animak, whether they go in for 
or not, to have an explanation of what is the special value ° ^ ^ 

animals. But the subject is really more important to the or 
breeder who maintains outbrcd stocks, because a misunderstan 
of the consequences of inbreeding may lead to the ruin of a sto 
the purpose of this article is to explain the consequences and uses 
inbreeding. I am afrmd it wU not all make easy reading. 


(A) \VhAT is iNBREZniNG? 

First, what is inbreeding? Alany people speak of inbreeding 
something: for weight, for fertility, etc. This is most misleading- ^ 
cannot inbreed “for” anything: you can just inbreed. But you 
the same time select for desirable characteristics, and inbreeding 
something means a combination of inbreeding and selection. 

* Agricultural Research Coundl Sdcntific Staff, Institute of Animal 
Rdinburgh. 
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combination makes a very complex problem and the two processes are 
best dealt tvith separately. Selection was the subject of the previous 
article: here we shall deal only with inbreeding. Inbreeding, then, 
means the mating together of individuals which are related to each 
other by ancestry. There are different degrees of inbreeding (measured 
on a scale from 0 to 100%) which depend on how long the inbreeding 
has been going on. And there are different rates of inbreeding (so 
much per cent per generation) which depend on the closeness of the 
relationship between the mated individuals. The rate of inbreeding is 
often referred to as the “closeness” or “intensity” of inbreeding. The 
greatest rate of inbreeding is achieved by self-fertilization, but that is 
possible only in plants. In animals the greatest rate is by full-sib 
matings or by parent x offspring matings, when the offspring are 
always mated to the younger of the tivo parents. Less intense systems 
of inbreeding are the mating of double-first-cousins, single-first-cousins, 
etc., and by still more distant relationships for which there are no 
names. We shall return to the rate of inbreeding later. 

(B) Consequences of Inbreeding 

The effects of inbreeding must be studied on two levels: firstly, 
what we know from genetical theory to be the inevitable consequences 
of inbreeding, and secondly, what is actually observed to happen when 
a stock is being inbred. It must be confessed that the ladder connecting 
these tivo levels is a flimsy one missing many rungs, with the result 
that the observed effects of inbreeding are still far from properly 
understood by geneticists. We shall deal svith these tivo levels in turn. 

1. theoreticai, consequences 

To c.\plain the theoretical consequences of inbreeding in a short 
ardcle is impossible svithout assuming a little knowledge of genetical 
ideas. Those who have not this knowledge will, I am afraid, find this 
section rather indigestible. All the consequences follow from one simple 
effect: inbreeding increases the number of genes tliat arc homozygous 
and decreases the number tliat are heterozygous in the individuals of 
the inbred stock. To understand the result of this increase of homo- 
zygosis we must examine more closely svhat is usually c.illcd the 
“structure” of the inbred stock. Suppose you start from an outbred 
stock and start inbreeding: we shall consider brother x sister mating for 
the sake of simplicity. You start ssdtli a number of families whicli arc 
represented by die top row of circles on the left-hand side of the Fig. 7. 
Only five families arc shown: the rest arc to be imagined. 
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You then mate brother x sister a number o^g^eneratmns,o^ 

which five are shown in the diagram, and you end up h 

“hues”, with no cross-connections since the tnbreemng 
two lines have a common ancestor unUl you g “parallel- 

stock. This IS one way of inbreeding which may he ^ ^ginal 

line” system. But you may start wi* only 

outbred stock; you would then make several “ , o„e 

from this one family. In the next generauon you J^,„l 

family and make several maungs from it, and you P 

famiUes all belonging to one line. Tlns_ "-f ^ of the 
may he ealled the “single-line” system, is illustrated on “ ^ 

diagram. Now these two systems of mbreeding have enti y 
results: they both produce inbred stocks, but the inbred 
produce are quite different. Let us see how this happens. 



\Vc return to the fact that inbreeding increases homozygosity. ® 
result of this is that all individuals belonging to the same line tend to c 
homozygous for the same genes, but different lines are homozygotis 
for different genes. Thus, inbreeding produces genetic uniformity 
within each line but genetic diversity between different lines. So 
inbred stock produced by the parallel-line system contains mu ^ 
genetic or hereditary variation. In fact, its genetic variabihty 
approximately doubled in the end after many generations of inbrec 
ing. But an inbred stock produced by the single-line system contains 
little hereditary variation and is genetically uniform. 
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The parallel-line system may be used as an aid to selection. If you 
are trying to improve a character where there is very little hereditary 
variation but a great deal of nondieritablc or environmental variation, 
it may sometimes be an advantage to increase the heritable variation 
by inbreeding in this way. The single-line system is used to produce 
genetically uniform strains for laboratory use, and the inbred animals 
demanded by laboratories are produced by this system. In the end, 
after many generations of inbreeding, all the genetic variation is 
eliminated. For practical purposes this state of affairs may be regarded 
as being reached after about tiventy generations of continuous brother x 
sister mating. 

There are t^vo reasons why inbred animals are used by laboratories. 
First, variation among his animals is a nuisance to the experimenter 
because it reduces the precision of his results. The greater the variation, 
the more animals he has to use to attain a given standard of accuracy. 
Secondly, the experimenter ivants successive batches of animals to be 
as alike as possible, in order to avoid discrepancies betiveen different 
experiments. Uniformity \vithin each batch and between successive 
batches is what the laboratory wants, and, therefore, inbred strains 
are used because they are known to be genetically uniform. 

2 . OBSERVED CONSEQUENCES 

All that has been said so far is based on genetical theory and refers 
to the genetic situation in inbred stocks. We must now turn to the 
observed consequences and consider what actually happens when a 
stock is inbred. No attempt wall be made here to connect the observed 
effects with the genetic changes which we know from theory must take 
place, because the connection is still incompletely understood. 

Much the most important observed effect of inbreeding is the 
reduction of “vigour”, and this is the only effect that need be discussed 
here. It is almost al^vays found that inbreeding reduces fertility, 
mothering ability, gro^vth rate and general health; all the characters, 
in fact, which really matter to the breeder. These harmful effects may 
sometimes be mitigated by rigorous selection during the inbreeding. 
But the situation should probably be viewed as a balance between 
opposing forces, the up^vard trend due to selection and the do^vnward 
trend due to inbreeding, the inbreeding thus counteracting the good 
results of selection. Therefore, from the general breeder’s point of view, 
inbreeding is to be avoided at all cost, whether accompanied by 
selection or not. 
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(Cl Avoidance of Inbreeding _ is to be 

There are a few practical ^old^mating brother 

avoided which it may be helpful to discuss. 

X sister is easy enough even without the h p (But do 

not worry about dose inbreeding became it is e^ily avo^d 
not forget diat tivo animals from different f ^^'die same 

parents are just as much brodier And sister as ^so fromj^^^ 
litter.) It is the slow inbreeding of which the bree ^ 

needs care. Slow inbreeding arises in closed stocks l ^ 

time all the animals become distantly « by crosses 

stock being one into which no outside blood B '’;*"^,;U„als 
with other stocks. If the stock is continually 7folloiving 

from outside sources, the problem does not arise and 
remarks refer only to closed stocks. The rate of inbrecdi g 
stock depends on the size of the breeding populanon. By ^ 
the number of parents whose offspnng are used for bree g 
next generation. Obviously the breeding populauon, in this , j 
be very much smaller than the colony actually in So 

the offspring of many pairs may be sold and not used for ree 
it is the number of parents whose offspring are used for bree 
matters. Let us see how large the breeding population 
order to avoid serious inbreeding. There is a simple formula _ 
us the rate of inbreeding with a given size of breeding popn ^ 

This is where M is the number of male parents and F 

8M 8F . Tn, f rmula 

number of female parents in the breeding population. The 
gives the percentage increase in each generation. For example, 
breeding stock came from six male and thirty female parents, 
of inbreeding would be: 

100 100 100 100 _ .r. , 010/ 

8x6''’8x30“ 48 ■*'240“^®'’°“*^ - ° ^ 

Now the question arises: what b the highest rate of inbreeding tba ^ 
can be allowed? But there is no definite ansNver and I can only give m> 
opinion: I should feel unhappy if the rate of inbreeding were y* 

per generation, and I should feel quite satisfied if it w’ere under 0- /o* 
Let us see what this means in numbers of parents. The following ta 
shows the rate of inbreeding wth various numbers of male and 
parents in the breeding population. The table probably covers 
range likely to be met wth in practice. 
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Breeding population 

Male parents Female parents 

Rate of inbreeding 
% per generation 

10 

10 

2i 

10 

20 

2 

10 

50 

li 

20 

20 

li 

20 

50 

1 

50 

50 

i 


We sec from the table that if there were only ten male parents we 
must have more than twenty female parents if the rate of inbreeding is 
not to exceed 2%; and we must have at least fifty parents of each sex if 
the rate is not to exceed 0‘5%. As a general rule, therefore, I should 
take great care never to have fewer than ten male parents in the 
breeding population, and I should aim at having at least twenty of 
eadi sex, or even fifty if the total size of tlje colony permitted. 

(D) Can Inbreeding be Undone? 

If a stock has suffered a reduction of vigour tlirough inbreeding, the 
inbreeding can be undone and the original vigour restored simply 
by outcrossing. This statement needs some explanation. If two stocks 
•which have suffered a reduction by inbreeding are crossed, the cross- 
bred animals generally show an improvement of all characters lumped 
under the term vigour. This increase of vigour in the cross-bred 
stock is fanuliar to plant and animal breeders as hybrid •vigour. 
The -vigour is not always fully restored in the first cross-bred generation 
because some characters, such as early growth rate, depend on the 
mother: so their improvement does not appear till the second genera- 
tion which has cross-bred mothers. Now -we must consider what 
constitutes outcrossing. If a stock is inbred by the parallel-line system, 
outcrossing can be effected simply by crossing the different lines 
\vithin the stock. The original outbred stock is thereby reconstituted. 
But a stock inbred by the single-line system is itself just one line, and 
it has to be outcrossed to a different stock if the inbreeding is to be 
undone. Now the important point for breeders is that a closed stock 
which has become inbred in the manner described above is a single 
line. The outbred condition, therefore, cannot be restored by crossing 
wthin the stock. Outcrossing must be made by crossing with a different 
stock, and the stock \vill therefore no longer be a closed one. So the 
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closed. 

(E) Inbreeding as an Aid to Selection ^ may 

It was said earlier that the parallel-Une system 
be used as an aid to selection because it „ay be 

variation. This needs some explanaUon because “'™= progresses 

tempted to try it. You wUl remember tliat as the i lines 

the hereditary variation comes to act more and "? ^denUy 

and less and less within lines. That is to say, the lines ^ 

different, hut all members of one line become “ ^’ividuals 

fore, selection must operate on whole lines and no 
within a Une. It will be no good to pick the best ■"‘lividua 
line, because its superiority over other members o c s discard 
not be hereditary. Therefore, you must pick the best lines a 
the worst as wholes, using or discarding all individuals ol 
here a difficulty arises, because if you go on discarding m 
you -will end up with only a few lines left. And the inbree g 
cannot be fully undone by crossing the lines. r^llel-Unc 

As a generi conclusion we see that inbreeding by the 
system does no permanent harm so long as a large number o i 
retained to the end and then crossed. If some of the worst n 
weeded out on the way without seriously redudng the 
remaining lines, some permanent improvement may be game 
the crossing. 

(F) Maintenance of Inbred Strains 

The emphasis in this article has been on the maintenance of 
stocks, how to avoid inbreeding, and how inbreeding may some 
be used as an aid to selection. There may, however, be some ^ jj^ay 
who maintain inbred strains for supplying laboratories, and so it 
be useful to discuss a few of the problems peculiar to inbred stra 
The making of an inbred strain is a specialist’s job and will not 
discussed: only the maintenance of dready inbred strains s 
considered. . 

The fact that inbreeding almost invariably results in a declu^ 
vigour has been suffidently stressed above. Most of the m 
strains used by laboratories arc completely inbred: that is, the 
of inbreeding is 100%. Therefore, they suffer from the effects o 
decline of vigour and are usually (Ufficult to maintain. There is no w ay 
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of overcoming this difficulty except by giving tlie animals tlie best 
possible conditions. The problems to be discussed concern the system 
of mating that must be follo^ved. The maintenance of an inbred strain 
is a most responsible job because the continued existence of the strain 
depends on the breeder. If a wrong mating is made and goes un- 
detected, the strain may be completely destroyed and years of laborious 
work undone at one stroke unless other stocks of the same strain 
exist. 

As a general rule an inbred strain must be maintained by continuous 
full brother x sister matings. Members of different litters may be mated, 
as long as both parents of the two Utters are the same. But it is probably 
safer to mate only members of the same Utter because mistakes are less 
easy to make. Every precaution must be taken to ensure that the mated 
pairs are full brothers and sisters. A male may be mated to several of 
his sisters, but care must then be taken that the offspring mated are 
full and not half-brothers and sisters. 

Ideally an inbred strain is maintained by the single-Une system of 
inbreeding. But in practice this is impossible because not enough pairs 
can be made up from a single family. Therefore a number of parallel 
lines must be developed. These sub-lines should, however, not be 
allowed to run too far in parallel. The least productive should be 
weeded out and replaced by the expansion of the more productive 
sub-lines, so that none of the sub-Knes in the stock are separated from each 
other by more than about ten generations. 

Now, mistakes do happen, even with the best precautions, and we 
must consider the consequences. A stock of an inbred strain is a single 
line. So from what has gone before we see that an outcross wth a 
different strain ■will undo all the inbreeding and thus destroy the 
inbred strain. Crosses wth other stocks must, therefore, be made im- 
possible. Crosses tliat are not brother x sister but are within the strain 
itself \vill not undo the inbreeding, and therefore do not have serious 
consequences. If the cross is between two sub-lines, the inbreeding is 
undone as far back as the point at which the two sub-lines diverged 
from each other. And if this is no more than about ten generations* 
previously, tlic consequences are not disastrous. So if an error in mating 
is detected, no drastic steps need be taken so long as it is absolutely 
certain that the erroneous mating was between two individuals of the 
strain. The progeny of the erroneous mating are still inbred animals of 
tliat strain, and can be sold as such. But it would be better not to use 
tlicm for breeding because tlie breeder should be able to swear con- 
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tinuous brother-sister matings. 


3. SOME COMMON CAUSES OF INFERTILITY IN 
laboratory animals 
H. M. Brace 


(A) Introduction _ ,n,des is 

A knowledge of normal breeding for any note 

essential for the recognition of infertility. For the p ^ 
infertility E applied to the breeding “'7 “ .“ve failure in 

individuaU of which it is composed, and hence to re of 

production, whatever the cause. The pracbcal aim ” „tal 

laboratory animals E the raEing of young suitable I P -^0 

work. Survival after birth E clearly dEunct from capac y 
birth to living young, but because both contribute to 
the colony in the economic sense of the word, the broad ^ 
of fertility is justiaed here. .^rm.^cted with 

Many factors essential for fertility arc not directly c 
the physiology of reproduction. This note is an attempt to re 
of them. 


(B) Diet: Faults in Quality . . 

Absolute or relative deficiendes will reduce fertility either 
by specific effects on the reproductive cycle, or indirectly y ^ i^^ce 
vitality. Dietary requirement of essential factors is a question o 
rather than of fixed amounts. 

of freshly prepai^e^ 


Gross deficiencies are unlikely in mixtures va * . 

natural foodstuffs because of the wide distribution of nutnen > 
there may be unsuspected defects which hmit production. 'thout 
“Alterations in a stock diet for rats which had been in use tvi 
modification for years, led to increases of 20% to 30% m 
in weaning rate and in the weight of young weaned” (Men 
HubbcU, 1935). 


stock 


1. PROTEIN ^ 

Protein, being generally the most expensive ingredient m a 
diet, must often be kept as low as possible in the interests of econo 
Restricted sources of protein involve the risk of amino-acid denci > 
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for example, casein, the main protein in milk, contains very little 
cystine. “A diet containing 17*7% casein and 3*7% dried yeast was 
inadequate for lactation in rats, unless it was supplemented with 
cystine” (Sure, 1941). 

2. VITA^nN E 

Species differ greatly in their need for vitamin E. On severely deficient 
diets male rats are rendered permanently sterile but male mice are 
unaffected. Male rabbits show muscular degeneration but no testicular 
damage. Female rats, mice and guinea-pigs suffer reproductive dis- 
turbances. In acute deficiency, death of the foetus takes place during 
gestation and few litters are born alive; in mild deficiency, the young 
fail to survive. Vitamin E deficiency may be cumulative and the effect 
not manifest for several generations. 

3. VITAJnN A 

Reproducdve disturbances also foUovr a deficiency of vitamin A. 
Gestation may be prolonged and parturition difficult. Lactation is 
poor and weaning rate low. Testicular damage occurs in the male, 
but is not permanent. 

Loss of both vitamin A and vitamin E may develop on storage in 
diets containing ingredients liable to become rancid or having a high 
content of unsaturated fatty adds. ‘‘When tlie cod liver oil content of 
a stock diet for rats and mice was increased from 1 % to 2%, the diet 
became vitamin E defident” (Bruce, 1950a). 

4. VITAMIN G 

Monkeys and guinea-pigs are the only laboratory animals which 
must be supplied with vitamin G in the diet. Vitamin G is unstable and 
is rapidly lost on storage. It is probably the most important single 
factor responsible for impaired fcrtUity in guinea-pigs. The require- 
ment for pregnancy is more than twice that for maintenance or growth. 
In mild defidency, litters are small and there is a high rate of still- 
births; in severe defidency, litters are aborted or resorbed. 

5. VITAJUN Bi AND MESIBERS OF THE VITAJUN B COMPLEX 
Evidence is accumulating that members of this dass arc concerned 

spedfically at certain stages in the reproductive cyde, and various 
disturbances in breeding are likely if the diet is deficient. The females 
may not come into heat regularly in tlic normal way, the development 
of the young during pregnancy may be affected and result in con- 
genital deformities at birth, conception rate may be low and foetal 
mortality high. 
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Diets theoretically adequate and accept^ ^ U.S.A., 

may yet lack some of these factors. In the ° ^ Por 14 years 

a cILrercial calf meal was in use - - f ‘^“ .‘l.'it for rats 
before its limitations were recogmzed (LoosU, 

(C) Diet: Faults in Quantity 

General malnutrition reduces vitaUty and impairs ferohty. 

1. INSUFFIOIENT FOOD animals have 

Feeding wet mash diets which become sotir bcfo ^ 

eaten their liU or infrequent feeding of dry diets m open p 
easily fouled so that the food is refused by the amin 
chronic underfeeding. “Restricdon of calone intake by o ^ 
of a control group ivith unrestricted feedmg, lowered P 
rate in female nuce by nearly 70«/„” (Ball, Barnes and Visscher ^ 
“When the calorie intake was restricted by one-half, “s r > 
ceased” (Carr il cl., 1949). “Males on restricted 
smaUer Htters than the fully fed controU” (Lee et cl., 19311 • 
when the energy intake fell below 70% that of a fully 
fertility was impaired, and when it fell below 60% the am 
Sterile” (Escudero et al.^ 1948). 

2. iNSumaEKT water arallel 

In the normal animal, food and water intahe are closely p ^ 
restriction of the one immediately resulting in a reduced int e o 
other. ^Vhere frequent failures in the supply of drinking ° 

there is the associated risk of chronic underfeeding. ^ 

guinea-pigs given unlimited fresh green food as a source of 
none to drink were unable to consume sufficient greens to ttieet 
need for water. Less food was eaten and gro%vth •was slowed. 
effects were seen wth mice fed only on a wet mash” (Bruce and 
■ 1946; Bruce, 1950ft). 

(D) Disease ^ 

The organisms responsible for many of the common 
laboratory animals arc likely to be present in most colonies. They 


i certain individuals 
arc not affected 


ividuals which arc carriers of the particular 
rd by it. Under adverse conditions, susceptible indiw d 
become infected and overt disease develops. 

Chronic infections of such diseases as mouse arthritis, 
morJlifomiSf and mouse t>'phoid, Salmonella t^phimurium, from " 
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infected animals may recover to become re-infected later, have a 
detrimental effeet on colony fertility by reducing tlie number of 
productive individuals. 

The reasons governing the outbreak of disease in a colony previously 
healtlry are obscure, but it seems likely that the general levels of 
hygiene, housing and care are among the most important. 

External parasitic infections do not affect fertility directly. Wide- 
spread parasitic infection reflects poor hygiene either past or present 
and is likely to be accompanied by debility and poor reproduction. 


(E) Environment and Husbandry 

Defects in general environment and in husbandry may affect the 
fertility of a colony. 

1. temperature 

Animals do not thrive in draughts or if they are subjected to sudden 
fluctuations in temperature. Small day-to-day variations of a few 
degrees are probably helpful in maintaining vigour. Overheating is 
more harmful than cold. “Fertility of mice kept at 90-91 “F was im- 
paired by comparison ivith that of litter mates kept at 70°F. At the 
higher temperature sexual maturity was delayed, litter size reduced 
and still-birth rate increased; second generation mice were sterile but 
their fertility was restored by transfer to the cold; nutritional require- 
ments of both rats and mice were increased (e.g. vitamin Bj tirofold, 
choline ten-fold); growth was retarded and resistance to infection 
reduced” (Mills, 1945). 

2. LIGHT 

Shortened hours of daylight with insufficient artificial light probably 
contribute substantially towards the seasonal depression in fertility 
common to many laboratory animals. “During the rvinter months 
mating was improved in one rat colony by increasing the light from 
8 to 13 hours per day” (Alexander and Frazer, 1952). “Decreasing the 
light from 15 to 9 hours per day reduced breeding to a minimum in a 
colony of field mice kept under laboratory conditions” (Baker and 
Ranson, 1932). “Age at sexual maturity in female rats is influenced by 
light. Females reared in continuous light became sexually mature 
about a week earlier, and females reared in the dark about three 
weeks later than those reared under normal conditions of light” 
(Fiske, 1941). 



130 


COMMON laboratory ANIMALS 


- “‘■r.S£S«" 

production. “Maternal care was dutumshed ” J ^ Yeakd. 

mentally to noise, but mating avas not affected (F 

1944). 

Reproducdve efficiciicy rnay be reduced if the 
avithout due consideration. “Improved lactation re ffenton 

in the method of housing and handling in two strains o im 
and Cowgill, 1948). 


5. OVERCRO^VDING ^ ^ u,w.n,ise SOlUe 

In crowded conditions colony production is unpaired Dec 
individuals fail to conceive, young animals grmv more slo%v y, 
mortality increases. 


6. HUSBANDRY rtiiritioD. 

In some spedes the female comes into heat shortly after p ^ m of 
In such species reproduction will be ^^•eU belotv the 
which the animals are capable if the pregnant females are ^ ^ 

from the males. “In a guinea-pig colony production ^vas j»» 

about 40%” (Rowlands, 1949) “and in a mouse colony it ^vas hai 
(Bruce, 1947) “when there was no opportunity for conception to 
place at post-partum oestrus.” 
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Hygiene 

1. STERILIZATION AND DISINFECTION 
A. A. Tuffery 

(A) Definitions 

1. Sterilization is the act or process of sterilizing or freeing from all 
living organisms. 

2. Disinfection is the killing of organisms by tlie application of 
chemical or physical agents to contaminated objects. 

Sterilization in the animal house is necessary in order to destroy 
infected material derived from infected animals. Animals may be 
infected during the course of experiments or, accidentally, during 
naturally occurring (intercurrent) infections. Pathogenic (i.e. disease 
producing) organisms occur among the viruses, bacteria, fungi and 
protozoa, and so long as the sterilizing conditions used are adequate to 
kill the most resistant members of these groups one can be sure of 
achieving a satisfactory hygienic routine. Other groups or oiganisms 
(nematodes, mites, etc.) will all be killed under these conditions. 
Spore-fonmng bacteria, e.g. Bacillus anthracis (causative organism of 
anthrax), are probably the most resistant organisms one is likely to 
require to kill — if the conditions used are adjusted so as to kill this 
t}pe of organism then all other organisms will also be killed. Various 
methods used to achieve sterilization %vill be described in turn, but one 
or tvvo general factors must be kept in mind in order that sterilization 
can be carried out efficiently. 

First of all tile sterilizing agent used must be able to get to the 
infected material, e.g. heat must be applied for a sufficient length of 
time for it to first penetrate and then sterilize the layers of bedding 
material used in cages. Secondly the conditions used must be bacterio- 
cidal and not merely bacteriostatic, that is, tlicy must kill bacteria and 
not just inhibit or prevent them temporarily from multiplying. This 
last state of affairs is particularly liable to occur when chemical dis- 
infectants are used. The disinfectant may become verj' dilute or be 
partially neutralized by soil from previously treated cages. The lethal 
action of a disinfectant is due in the main to its capacity to react ivith 
the protein and in particular the enzymes of micro-oiganisms. Any 
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agent therefore which will coagulate, precipitate f “he”' 

proteins trill act as a general disinfectant. Among such agents 
chemicals and irradiation. 


(B) Methods of Sterilization 

1. HEAT - , destruction 

Heat is probably the most important agent used f 
of micro-organisms. In general, bacteria are l,^ely 

heat than to dry heat. Sterilization ivith moist heat dp _ 


upon oiagulation of the cell proteins, whilst sterilization ^ g- 
^ , .1 -.r .....u .-rtmr.nnents lor its cu 


UpUU l.AJagUiaiatJAA I.AAV, WW.- £ , . 

heat depends more on the oxidation of cell components 

^ .... rMtsmin. 


In general, among bacteria which are parasites “^“^’^hove 


sporing forms in a moist state cannot stand temperamres 
45°C for any length of time. Some species however ^Ic 

Baallu! group) develop highly resistant spore stages which are 
of surviving this and considerably higher temperatures or 
parativcly long time. « of an 

t. Moist heat. The application of moist heat by the me , 
autoclave or by what is usually referred to as free-steaming are pro 
the most commonly used sterilizing techniques in the cages. 

Free-steaming is perhaps the simplest method of steril^mg 
Cages and any other cqiupment wWch ^^^ll withstand this trea ^ 
can be either sprayed with jets of steam in a tunnel washer or p ac 
a dairy type sterilizer. This consists of a large galvanized 
into wWch steam is passed or in which steam is generated by _ 


water in the lower part of the apparatus. Theoretically one is 


able 


to achieve temperatures higher than 100°C, in practice. 


however, 


temperatures are unlikely to reach very much above 85°C, but e 3 £pc 


ments have shown that if steaming is carried out for sufficient length 


time (under most conditions I to hours) this treatment 
Salmonella tjphimunum and even tubercle bacUli in shallo^v la>crs 


5 under 


litter in the bottom of cages (CJommittce Report, 1957). 

In free-steaming processes the steam is applied to the cages i ^ 
more or less normal atmospheric pressure. In the autoclave steam^ 
applied under an increased pressure, here the object is to supply mo 
heat to the surfaces to be disinfected at a temperature greater 
lOO’C. 

Tlic temperature at which w atcr boils, and therefore steam is form » 
dc^nds upon the pressure of the air or steam above the surface 
boiling water. If one can increase this pressure, the temperature oft 
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boiling water (and therefore the steam) can be increased as shown in 
the table. The autoclave is simply a device for holding articles to be 
sterilized in an atmosphere of steam under pressure. The pressure 
generally employed is 1 5 lb per square inch, at which pressure saturated 
steam attains a temperature of 120°C. Thirty minutes’ exposure to this 
temperature is usually sufficient to kill all forms of micro-organisms 
including bacterial spores. 


Temperatures of saturated steam under pressure 


Lb pTtssurt 
on Autoelau 

Degrees 

F. 

Degrees 

a 


5 

227-1 

108-4 


10 

239-4 

115-2 


15 

249-8 

121-0 


20 

258-0 

126 0 



Autoclaving is undoubtedly the safest and most efficient way of 
sterilizing almost any Mnd of apparatus and is most essential where 
equipment has held animals infected wth organisms which might be 
dangerous to man. 

2. CHEmCAL 

For disinfection to occur there must be a chemical reaction bct^vcen 
the disinfectant and the micro-organism. The disinfectant has to 
actually touch the organism; if tlic organism is embedded in cage dirt, 
no contact is made and no disinfection results. All soil should be 
removed from cages before attempting to use a disinfectant for steriliza- 
tion. Organic matter may either cover the organism so that tlic dis- 
infectant cannot reach it, it may neutralize the disinfecting action by 
combining ^vith the disinfectant chemically or it may absorb tlic 
disinfectant and thus reduce the amount of active disinfectant. Dis- 
infectants work best when they and the surfaces to be disinfected arc 
warm. The acidity or alkalinity' of the disinfectant or the surface to be 
disinfected should be considered in the selection of disinfectant; for 
example a hypochlorite solution is most active in slightly acid con- 
ditions while the quaternary ammonium compounds arc generally 
most efficient under alkaline conditions. 

Generally, single disinfectants work best. For example, soap may act 
as a “wetting agent” and enable one to clean the surf.icc more 
thoroughly but it will at the same lime react with and neutralize a 
good many disinfectants. 
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It is also possible to sterilize material by means 
formaldehyde vapour or ethylene oxide, but these teehmques 
unlikely to be used in the normal ammal house. ^ ^ 

Phenol and cesol compounds. Phenol « not used 
disinfectant. Cresol compounds and cresol-con^mng 
more usually used. The optimum concentration is ^ 

of these. This type of disinfectant is cheap and readdy 
destroys nearly all bacteria and other orgamsms excep 
form spores, functioning chiefly as a protein denaturant. - ns 

a. Hypochlorites and Halogens, Hypochlorites Hvt»o- 

(chlorine and iodine) are in general very good ^ J^-er 

chlorites particularly are cheap and readily obtained; they ar . 

corrosive and are not always recommended for use on me 
ment in the animal house for this reason. They are also very 
neutralized by organic matter so that they are used more e ae 
items that have already been cleaned in the usual mechanica 
lit. Surface active compounds. Surface active compounds (i.e. comp 
■which in water solutions lower the surface tension of water an 
increase the wetting capacity of the solution) have achieve 
prominence as disinfectants within the last fe\v years. They are 
bactericidal at comparatively high dilutions, are of lo^v toxicity 
these days are readily available. There are several different 
chemicals -which fall within this category. Natural and many 
soaps are classified as anionic surface active compounds, but tne 
in general poor bactericides. Quartemary ammonium compoun 
as cctrimidc and benzalkonium chloride are on the other ^ 
classed as cationic substances. A third group which has recently co ^ 
into prominence arc the arapholytic agents such as Tego an 
number of other chemicals which are not generally available to 
public at present. There arc subtle ph-ysical-cbemical differences w ^ 
differentiate these groups of compounds (quartemary ammoniums 
ampholytes), but so far as the animal house is concerned they 
mudi the same properties. They arc relatively non-toidc and . 

oflcaving residues on treated surfaces that both retain some bactena 
properties and enable subsequent cleaning operations to be earned o ^ 
more easily. They arc also fairly efficient detergents and help 
way to dean the surfaces mechanically. This is an extremdy ttse u 
property from the point of view of cleaning animal-house walls, shelves, 
cages, tables and similar apparatus. In general they arc used in com 
ccntraiions of about 1 % and their activity is increased if they arc used 
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hot. Perkins and Short (1957) have described the use of one of these 
compounds for general animal-room cleaning purposes. The technique 


Tabix I. Common British Disinfectants 


Class or 
Type 

Industrial J^ame 
{U.K,) 

Manufactured 

by 

£ffectice 

against 

Notes 

Chlorine 

Iodine 



Most bacteria 

Usually used as the 
hypochlorite but 
not in the animal 
house 

Hypochlorites 

Chloros 

i.ai. 

Most bacteria 
and viruses 

Cheap; efTective; 

somewhat corrosive 
and not usually re- 
commended for re- 
peated use on metal 
items; rather readily 
neutralized by soil, 
faeces, etc. 


Sod. hypo* 
chlorite (10% 
w/\v Chlorine) 

Hopkin and 
Williams 

Most bacteria 
and viruses 

As above 

Cresol 

L>'so! B.P. 

Jeyes 

Most bacteria 
including 
Myco, 
tuberculosis 

50% Cresol in soap 
solution. Good 

general disinfectant 

Cresol and 

Jcypine and 

Jry« 

Nor spores or 

General disinfectant. 

Chlorxylcnol 

other brands 


Ps. pyo^aneus 

must be used in 
suflicient concen- 
tration. Comp.itibIc 
^^ith soap 

Quancmary 

ammonium 

compounds 

Monidet 32G 

Shell 

Most bacteria 

A very useful bacteri- 
cidal detergent for 
general use. Not to 
be mixed with other 
materials, c.g. soap 


CctaNlon 

i.ai. 

Most bacteria 
and \irusc3 

As above; low toxi- 
city; useful for vv atcr 
boilJcs 


Ccfrimicle BP 

Glcrt'crs 

aboxT 

As above 


MHG 

Houtjh, 

Hoscason 

Most bacteria 

i\s alxn-e 
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described is to be recommended although probably other chemi 

might be found which are just as efficient as Tego. 

There is a wide variety of chemical disinfectants o 
some of which are listed in Table I. In geneml, one ^^uld use t 
aecording to the makers’ instructions, bearing in mind the p 


above. 

3. IRRADIATION 

Finally, it may be noted that under certain conditions various forms 
of radiation can be used for sterilization, but in general these me 
are inapplicable to animal house conditions. 
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2. BEDDING FOR LABORATORY ANIMALS 
G. Porter 


(A) Types of Bedding 

1 . SAWDUST 

Supplies should be obtained from a modem mill where the sacks ar 
filled direct from the sawbench through the sawdust extractor ^ 
Sawdust obtained in this manner is unlikely to be contaminate y 
cats, dogs and wild rodents. It should be clean, dry and absorben • 
Wet, dirty sawdust from a mill dump should never be used. 

Teak, mahogany and other hard resinous woods contain pheno i 
substances which may be harmful to animals. Soft or ^vhite\voo 
sawdust is more easily obtained and can generally be used with safety* 
2. PEAT MOSS UTTER 

Peat moss litter has a high add content which delays decomposition 
of faecal matter and the release of ammonia. This reduces smell m 
animal houses, and when cages arc bedded down with peat moss litter 
they require cleaning less frequently. It is obtainable from fodder 
mcrdianls in half-hundrcdwcight sacks or bales weighing a hundred- 
weight. Tlic sacks contain granulated peat and arc easier to handle 
than the compressed bales, which, however, are less pervious to 
infestation, Many users regard peat moss as dirty and dusty, hut it i* 
no more so than sawdust, the only difference being the colour. 
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3 . STRAW 

Clean oat-straw as used for feeding farm animals is a better bedding 
material than the cheaper but far coarser wheat and barley straws. 
Oat-straw is not so hard as other stratvs and therefore is less dangerous 
to the animals’ eyes, but even so if used in cut form it must be cut to a 
degree of fineness. Discretion must be exercised in the amount of straw 
used. Often young guinea-pigs get lost in it and are crushed by their 
parents, especially in the larger runs. 

4 . OAT CHAFF AND CAVINGS (oAT HUSKs) 

This is quite a popular bedding, used on top of sawdust or peat moss 
for rabbits and guinea-pigs. The danger of contamination by vermin 
and cats is ever present. The method of storage on farms usually tabes 
the form of a thatched dump, the breeding ground of vermin and the 
hunting ground of cats. Very few users have facilities for sterilizing 
these commodities, but the use of them without sterilization may 
introduce infection. 

5 . JtEADOW HAY 

Generally used as fodder, it does, however, make a good bed for 
breeding rabbits — especially during cold weather — as the soft hay 
makes a close and warm nest for the young. 

B) Storing 

All bedding materials must be stored in a dry tvell-ventilated 
ermin-proof building. Sawdust and peat moss may be kept in large 
bins of the coal-bunker type. Woodwool, hay and straw should be 
placed on racks ivell off tlie floor to avoid contamination. 

(C) Bedding of Animals in Transit 

To ensure their arrival in good condition animals in transit must be 
treated with spceial care. All travelling boxes should contain a layer of 
at least 2 in. of softivood sawdust with a liberal covering of woodwool 
or soft hay, depending on the species of animal. Points to bear in mind 
arc (a) tlic necessity to counteract shock caused by handling of the 
boxes, (b) the need of privacy for the animals from interested spectators, 
(r) the importance of keeping tlic animals clean and dr>'. For tliis 
purpose absorbent material Is necessary. 

(D) Disposal of Bedding 

Uninfected bedding is not generally regarded as a source of danger 
or infection, but it should be burned along svith all other materi.ds 
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from cages. If placed in pits or similar dumps it provides a breedmg 

ground for various types of flies. mnct be regarded 

SteriUzation of infected bedding akng mth the be 

as a necessary routine. After stenlizaOon the .eiUzed 

removed immediately and burned, the cage may =>8^ “ j 
and finally sent for cleaning. Where this is not " bedding 

infected bedding must take place in the infected room an .^be 

placed in a bin with a lid. then taken direct to the 
bin and all utensils used in cleaning must also be sterilized 
or otherwise. 


3. FEEDING. BEDDING AND HYGIENE 
Gwendoline G. Weeks 


(A) Introduction ^ . 

This article, dealing wth the feeding, bedding and hygiene o ’ 
guinea-pigs and rabbits, does not attempt to cover every aspect ° 
subject. 1 have tried to give a summary of the methods 
adopted by animal-house workers, which they have found from 
experience to be expedient in rearing good healthy stock. 


(B) Feeding 

The need for a diet complete in the nutritional requirements for ^ 
particular species cannot be overstressed. Deficiency of an ^ 

vitamin or nutrient may lower the general health of a colony an 
resistance of the stock to disease. 

There are generally three methods of giving feed to laborato^ 
animals. First as a mash or paste, second as a dry powder, an 
third as a compound pellet. The last is the method recommen e ■ 
Souring of the food, which may occur when a mash is fed, is preven » 
scattering and waste are greatly reduced; the pellets can be fed in 
hoppers ^vhich prevent the food from becoming contaminated y 
faeces and urine. This last point is most important in controlling t 
inddcncc of intesdnal disease in a colony. The labour saved in feeding 
and preparing diets is also a point in favour of a compressed cubed diet. 

I r it is possible, diet should be prepared in a room set aside from^ tnc 
animal rooms. All feed, especially green-stuff, should be obtain^ 


from a reliable dealer who has not allowed it to come in contact 


\crmin. Tlic adequate storage of diet is a point often overl 


•looked. 
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Protection should be provided from flies, cats, dogs, rats, mice, damp, 
heat, light and excessive oxygen, which may effect the vitamin content 
of a diet. Covered metal bins have so far proved the most satisfactory 
for storing diets. 

The regular feeding and watering of animals is often overlooked. 
The ideal is to feed the animals at the same time every day. 

A fresh constant supply of water is essential for the well-being of 
stock. Kennaway (1943) and Bruce (1950) provided evidence that the 
moist food system adopted as a substitute instead of water is unsound. 
Even when a wet mash or succulent is given, animals will still drink 
water. Open water pots placed in the cage are liable to contamination 
by faeces and urine. Individual fountains or water bottles are more 
hygienic than a common supply system, since, if infection occurs, it is 
more difficult to control using this latter method of watering. The 
water and nutritional requirements are higher during the reproductive 
phase of an animal’s life. This is especially so during the lactation 
period; if feeding is not ad lib,y extra diet should be given during these 
stress periods. 

Any change of diet, should this be necessary, must be introduced 
gradually. Violent fluctuations in the nature of a diet may have serious 
effects on a colony. Caution should be taken to avoid feeding frozen, 
poisonous, soiled, decayed or contaminated food, diseased or mouldy 
material. Food should not be cooked in galvanized buckets, in view of 
the possibility of zinc poisoning (Ormad, 1943). 

1. GUINEA-PIGS 

A glance at the Catalogue of Uniform Strains, published by tlie Labora- 
tory Animals Centre, will give some idea of the variety of diets that 
are fed to laboratory animals. Obviously if you are using a feed that 
suits your strain and is giving good results, it would be rash to introduce 
drasdc changes. The diet fed, however, must contain the known 
nutritional requirements for that species. 

Unlike otlicr small laboratory animals, guinea-pigs are unable to 
synthesize vitamin C; it is most essential that an adequate amount of 
this vitamin should be supplied daily, otlicrwise scurvy will develop. 
Owing to it being readily oxidized, vitamin C is not generally in- 
corporated in a pellet diet. It is present in fresh kale and cabbage, but 
it is not adequately supplied by root vegetables in the printer. The 
ritamin C requirements arc related to body weight. A guinea-pig 
weighing 200g needs 2*5mg of ascorbic acid daily; an 800g pig 
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requires 10 mg daily. A safe allowance for an S 

day.i The requirement of pregnant som is ‘‘P? , ^ . J,. .^ 4 tamin C 

amount while 2 oz per head per day of cabbage ^Isany* 

requirements of a non-pregnant guinea-pig. The 

washed before feeding. Fresh-cut young 8^“ become 

vitamin C, but care should be taken to see that 

heated if left overnight. Of the other vitanuns, A has been sh 

necessary; D is required if the calcium-phosphorus ratio is 
from 1; 1-5 mg. of vitamin E should be supplied daily. j.puate 

Alfalfa or lucerne hay is high in calcium and vitamin A. An 4 
supply of vitanuns A and D and caldum aid bone g^o^v 
build up a resistance to colds and pneumonia (Ibsen, 1927). 

Guinea-pigs do not readily eat dry, powdery diets. It is gen 
more advisable to feed pellets or a mash. Diet 18 (Bruce an 
1947), and Diet S.G.l (Short and Gammage, 1959) are stan 
pelleted diets for guinea-pigs. 


Formula Diet 18 


Pmeniage 

ThtOTtlKttl 

Compontum 

Pereeniage 

Bran 

15 

Protem 

16 5 

46 

33 7 

67 

Dried grass meal 

30 

Fat 

Ground nut cake 

15 

Carbohydrate 

Linseed caVe 

10 

Fibre 

Dried meat and bone meal 

8 



Barley meal 

Sodium chlonde 

Calcium carbonate 

20 

1 

1 





Formula Diet S G.l 
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This diet requires a daily supplement of vitamin G. A supply of 
good-quality meado'NV hay should be available all the time to provide 
roughage in the diet. The nutritive value of the hay will be partly 
dependent on the stage of growth at which it was cut and losses that 
have occurred during drying and storage. Hay should be greenish to 
light yellow-brown in colour, with a pleasant smell. Overheated hay 
with a mouldy appearance should be discarded. AH hays provide 
valuable minerals ; calcium, potassium, sodium, magnesium, phosphorus, 
chloride and sulphur, ^vhich are required for healthy gro^vth. 

Even if succulents are fed, guinea-pigs still require a constant supply 
of fresh water. The water requirement is related to body weight. 
Guinea-pigs are constant feeders, and do not eat a lot at a time, there- 
fore it is best to keep food and water before them continuously. 

2. RABBITS 

In the xwld state, rabbits are herbivores, feeding on legumes, grasses 
and suchlike food. For successful production, however, rabbits kept for 
breeding require in addition to green-stuff and hay a concentrated 
supplement containing protein. If fed \vithout supplement to lactating 
and growing stock green foods, owing to their low energy content in 
relation to bulk, cause the animals to become pot bellied and thin. 

The Morant system has been tried at some breeding stations. Only 
the healthiest and strongest rabbits are kept. Movable hutches wth 
■wire-netting runs are used. The rabbits can crop the grass through the 
wire netting. The folds are moved each day, giving rabbits access to 
fresh green. During the wnter, if snow makes the natural diet in- 
accessible, a mash and cabbage is fed. 

The exact nutritional requirements are as yet poorly understood. 
Templeton (1939) says that a diet with 12-15% protein is adequate for 
resting stock; 16-20% protein in tlic diet is required for reproducingdocs. 

It was once thought that the great length of the small intestine in a 
rabbit -was a provision for dealing ^vith bulky foodstuffs and enabling 
the animal to utilize fibre. It is now kno^vn tliat fibre is poorly utilized 
in these animals in comparison with ruminants. 

Protein metabolism is influenced by coprophag>\ This coprophag>’ 
probably supplies tlic rabbit \sith B wtamins formed by microbiological 
synthesis in the caecum and large intestine. Unlike guinea-pigs, rabbits 
arc able to s>TUhcsisc vitamin C. Vitamins A and L arc required in tlic 
diet. The exact requirements of the other wtamins liavc not been 
uorked out \ct. 

If cod liver oil is added to a diet, care should be taken to sec that it 
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does not cause oxidative destruction ® 

cod Uver oil causes injury which appeare to be ide 4 

muscular dystrophy. Cod liver oil can be fed on cabbage leaves, 

supplement with bran before the main food. 1, and cabbage 

Green foods vary in the feeding value, but of these 
are the least variable. Scytiied grass decreases m ““^““bmty 
becomes old and stemmy; as tbe fibre content nsts are 

declines. Green foods contain 80-85% or more -"“f 
fed too Uberally they cause excessive unnaUon, and toe ^ g 
Sugar beet should be wlted at least a week before feeding, y 
harmful if fed extensively while fresh, owing to the high ox 
content. YeUow shoots ^vhich may grow on the roots dunng 
should be removed before feeding. Raw potatoes are injunou 
constantly, especially to young stock and pregnant does.^ 

Hay should not be used indiscriminately as a substitute 
greens. Excess may result in paralysis and breeding^ failure, 
hays, clover and alfalfa (lucerne) can be fed in addition to 

Gndn mixtures arc suitable maintenance supplements, u 
breeding stock and weaners, additional protein can be suppletocn , 
for example linseed and soya bean supplement. h'rth 

The absence of concentrates during pregnancy results in a lower i 
weight of the young. If natural grains and hay are fed, salt shou 
provided in blocks on the side of the cage. .. 

A constant supply of fresh water is a dietary essential. ai 

requirement is about one-seventh of the body weight. Like 
rodents, rabbits are normally more active during the night; they ca 
more during the night than during the day. Where grain and hay are 
both fed, feed grain first thing in the morning, and hay and pe etc 
food in late afternoon. 

Diet 18 and S.G.l as described for guinea-pigs can also be fed to 
rabbits as a complete diet for growing and breeding. 

If they arc overfed, the animals become fat and sluggish. This a so 
suggests uneconomical management. An adult should be impatient 
for food at feeding time. Young grots ing stock can have grain and ha> 
before them all the time. 

Coccidiosis infestation was lowered in the U.S.A. in domestic 
rabbits when the dietary regime was changed from green and root 
feeding to prepared stock diets. Coeddia may contaminate 
foods. During the preparation of pelleted diets, the cubes arc exposed 
to high enough temperatures to inactivate the c>-sts. 
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Rabbits need fibre in the diet, but not to excess, because physically 
they are unable to eat sufficient bulky and indigestible material in 
t^venty-four hours to satisfy their needs; also the energy used in mastica- 
tion and digestion of the food would be greater than tlic nutrient 
obtained. Ten per cent, fibre is sufficient in a ration. 

3. mcE 

Unlike rabbits and guinea-pigs, mice do not require excess roughage 
in tlieir diet. Therefore hay is not a dietary essential. Since they are 
able to synthesize vitamin C, they do not require succulents. The most 
hygienic and economical way of feeding mice is to give a pelleted diet. 
This can be fed in a food hopper, thus preventing the mice from spoiling 
the diet wth faeces and urine. There are several compound pelleted diets 
^vhich■\^'ill supply adequate nourishment for the breeding and growth of 
mice. The constituents and theoretical compositions are listed below. 

Formula Diet 41 (Bruce, 1950) 


Percentage 


Theoretical 

composition 


Percentage 


Whole meal flour 

46 

Protein 

13.7 

Sussex ground oats 

40 

Fat 

3.5 

Fish meal 

8 

Soluble carbohydrate 

49 0 

Dried yeast 

1 

Fibre 

1.5 

Dried skimmed milk 

3 

Ash 

not gh'cn 

Cod liver oil 

1 

Calcium-phosphorus ratio 

not given 

Sodium chloride 

1 

Mobture 

not given 


“The destructive effects of cod liver oil on Vitamin E is ^vell kno^vn 
and as a precaution since June 1956 the cod liver oil in Diet 41 has 
been replaced by stabilized vitamin supplements (Alpha Beta 8) and 
a small amount (about 3%) of molasses used to bind the cubes. This 
modified diet is known as Diet 41B” (Bruce and Parkes, 1956). 

Formula Diet 86 (Ho%vic, 1951) 


Percentage 


Theoretical 

composition 


Percentage 


WTieat, whole ground 

50 

Mobture 

14.3 

Barley, \vholc ground 

25 

Soluble carbohydrate 

53-4 

^Vhite fish meal 

7 

Protein 

20-0 

Meat and bone meal 

6 

Fat 

3*8 

Dried brewer’s yeast 

5 

Fibre 

3-3 

Dried grass meal 

5 



NaQ 

1 



Cod liver oil 

1 

Ash (Calcium 0*7; Phosphorus O-S) 

5-2 
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Thomson Cnhod Stock Diet (Thomson, 1936) 


Theoretical Percentage 

Percentage composition _ 


Wheat offal 

(fine middlings No. 2) 

Ground wheat 
Sussex groimd oats 

Ground barley 
Ground maize 
Meat and bone meal 
(45% protein) 

Dned skunmed milk 
White fish meal (60% protem) 
Dried yeast (46% protem) 
Sodium chloride 
Cod liver oil 


19 2 

Protein 

19 2 

Fat 

192 

Soluble carbohydrate 
(as starch value) 

95 

Fibre 

9-5 

95 

Ash 

Calcium-phosphorus i 

70 

47 

12 

05 

05 

Moisture 


14-9 

not given 
65-9 

not given 
not given 
1:M9 

not given 


It is known that a strain difference does occur in the reaction to ic 
Some may do very well on a particular diet, but others may 
litters or not rear the Utters to weaning. If a high mortaUty rate a 
vveaning period is experienced, the adequacy of the diet sho 
questioned. The vitamin requirements of mice have not yet been ^ Y 
investigated. Vitamins A and D are needed, but the amounts reqmr ^ 
have not yet been determined. All the components of the vntanun^ 
complex are thought to be necessary; these will be provided if the ic 
contains a good percentage of cereals, e.g. whole wheat and oate. 
Brewer’s yeast will also supply the B vitamins. It is thought that ^ 
animal is able to s^mthesize its owm vitamin G requirements. Froni 
information supplied by the Catalase of Uniform StrainSj the majority o 
laboratories breeding mice use one of the standard pelleted foods, wa 
excellent results. Mice require a good supply of fresh water, about a 
quarter of their body-weight daily is needed. This should be suppU 
in water bottles, care being taken to see that young weaners cati 
reach the water spout. 


(C) Bedding 

Qcan and uncontaminated bedding is as important in the care and 
maintenance of a breeding colony as proper housing, cages and diet. 
M\ bedding material should be obtained from a reliable source, where 
strict measures arc taken against exposure to wild rodents, cats and 
dogs. Bedding bought from an unreliable source may introduce 
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infection, fleas and lice into an otherwise healthy stock. If it is possible, 
all materials should be sterilized before use and precautionary measures 
taken against contamination. 

The t>Tpe of cage used will determine whether or not the animals are 
in contact wth the bedding. If cages -with solid floors are used, tlie 
animals will be in contact with tlie bedding, and even greater care 
must be taken to see that it is uncontaminated. Animals housed in 
cages "with mesh grid floors are not in contact with the bedding, and 
the need for its sterilization is not so great on condition that it has been 
obtained from a reliable source. 

Bedding can be classed under two headings, namely bedding used as 
an absorbent and bedding used for nest making. 

i. Absorbent tjpes of bedding. Sawdust, peat moss and wood shavings 
are the most common types of absorbent beddings. Hay and straw are 
less commonly used. 

Soft or whitewood sawdust is preferable; it is dry and absorbent and 
can be used in all types of cages and for all animals. Sawdust from a 
mill dump should never be used as it may have been contaminated by 
cats and vermin; also wet sawdust should be avoided. 

The advantage of peat moss Utter is tliat it has a high acid content 
which delays decomposition of the faecal matter and the release of 
ammonia and therefore reduces smell. Short (1951) found that the 
interval time for cleaning was extended to t%vice that of other beddings 
when peat moss was used. It can be used as a bedding for mice, guinea- 
pigs and rabbits. Wheat chaff can be mixed with peat moss. Peat as 
bedding -will not stain the fur of rodents if the pens are cleaned at least 
every 10 days to 2 weeks. 

For mice, Herrlein (1940) uses white pinewood shavings, baled at 
the mill, and agricultural peat moss for rabbits and guinea-pigs. Wood 
shavings can also be used for rabbits. 

ii. Bedding used for nest making. Some breeders consider it more 
desirable to keep animals on litter aU the time rather than to expose 
them continuously to >vire grids or pens. The disadvantage is tliat 
cages cannot be cleaned so easily and the bedding will be fouled by 
urine and faeces, which -will attract flies. Some form of bedding should 
be given to pregnant females for nest building. 

Woodwool, straw and hay are commonly used as bedding for nest 
building. No. 1 woodwool is good for species of rodents. It can be 
supplied by any reliable firm dealing with fruit-packing materials. It 
is packed in bales, which arc impervious to attacks by vermin, beetles, 
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etc. The baling process is carried out ^'^“''be'used on the 

contamination can have taken place. A “°'^P „<.<.„cred at 

outside of a tightly packed bale, m case contam . _ 

the docks or railway stations. This form of n«t bedding is to 
mended where faciUties for sterilizauon arc the 

Hard straws should not be used as they ^Meadow hay 

ammals. Oat straw is good for guinea-pigs and 
can be used for breeding rabbits, but care must be 
is not eaten to excess. Hay can also be used for e S 
husks are not recommended for rabbits and gumea-p gs 
likelihood of contamination by vermin and cats. d- 

It cannot be overemphasized that ifit IS possible all be 

ally that which comes into direct contact with the anim , 
sterilized before use. It should be bought from a rehab e 
stored in a vermin-proof room. Surplus bedding mmtno ^ 
from the animal room to the main store. Di^ ' .orllized 

burnt with the rest of the litter. Infected bedding should e 
with the cage, then the bedding should be removed to covere ^ 
the infected room, and the bins taken and emptied into the incine 
The bin and cages should be sterilized or treated ^vith a b oiv a 


(D) Hygiene 

The Oxford Dictionary defines hygiene as “that knowledge o^ 
practice which relates to the maintenance of health; a system 
principles or rules for promoting health.” ^ . . 

Hygiene in the animal house, therefore, is the practice of maintaini ^ 
a healthy colony. The rules, if they can be called that, really anioun^ 
to a routine procedure, ensuring as near as possible a constant ex 
environment for the general well-being of the stock. Elaborate equip 
ment for sterilizing and disinfection is not essential for rearing g 
healthy ammals; the regular use of soap and water and the deve p 
ment of regular routine samtary habits are most important. 

It is not generally possible to rear animals free from bactena 
virus pathogens. Infections may be revealed by sudden changes m oi > 
violent fluctuations of temperature or damp bedding, or any abnonn 
conditions of environment. The aim of the breeder should be to mam 
tain a colony in as near a constant external environment as possiD 
Much could be \vritten on this subject, but I am only going to 
summarize what I think are the main essentials. 
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1. The development of a routine procedure by the animal house 
worker is important. Scrupulous personal cleanliness is essential. If 
more than one species of rodent is reared, it is advisable to finish 
cleaning and feeding one group before going on to the next. If an 
overall can be kept for each group it will help to reduce the risk of 
carrying disease from one group of animals which may act as carriers 
to others in ^vhich it may be fatal. 

2. The feeding of pelleted food in wire food-hoppers prevents 
fouling by faeces and urine. Witli proper feeding, animals are resistant 
to most diseases. The provision of water bottles, as opposed to open 
dishes, ensures that a supply of fresh clean uncontaminated water is 
available to tlie animal. Fouled water may produce diarrhoea. In one 
animal house the incidence of pseudotuberculosis w'as reduced by the 
prevention of contaminated food and an improvement in the general 
cleaning and disinfection of the feeding utensils. 

3. The provision of adequate storage space for food and bedding in 
vermin-proof bins reduces the likelihood of disease. If possible, a 
separate room should be set aside for the preparation of diets. 

4. Precautions should be taken to see that all animal houses are proof 
against ^vild rodents. Wild mice can spread salmonella and pasteurella 
infections to guinea-pigs. Animals should be housed in dry, draught-free 
rooms, "without violent fluctuations in temperature. Such fluctuations 
may cause respiratory disorders, especially in mice sind guinea-pigs. 
Mice breed best in a temperature that does not fluctuate more than n 
degree or t^vo from 70°F, Guinea-pi^ prefer a temperature around 
65®F. Adult guinea-pigs will survive the winter in unheated houses, 
but the breeding performance may be impaired. Rabbits are more hardy 
animals, and tlicy can be kept in outdoor hutches, but the important 
point is to endeavour to keep them in a constant external en-vironment. 
Wet, warm cages provide very favourable conditions for the develop- 
ment of coccidiosis in rabbits. If possible, animals should be kept clear 
of faecal droppings, so that the likelihood of cross-infection is reduced. 

5. Prevention is always better than cure in an animal house. Cages, 
adequate in size for normal exercise and which can be kept in sanitary 
conditions with a minimum of time and labour, arc tlic ideal, but 
cleanliness and general hygiene can be practised in breeding establish- 
ments lacking up-to-date equipment. Independent units are more easy 
to clean out and it is easier to control infection should it arise. Regular 
cleaning of cages, food and drinking receptacles is important. This 
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n.Whcn cage cleaning 


operation should be performed in_asepa«te^^^^ 


IS nei 


:glected, damp conditions created by Soap, 

° .n, of oarasites and bacteria, soap, 


and faeces help to provide the u.,d *. 


hot water and a chemical disinfectant l js reducea 

sterilization is not practicable. The ns o ec p regarded 

sterilized roudnely. Stcnlizauon is not to be r g ^ 


•when cages are 
as a 
used 


substitute for cleaning, but as a j"„ts The 

1 in 3-5% solutions, are examples of chemical Se 


etc., can i 


disinfectant can be prepared in a tank, and the cages, 
immersed in it. Most chemical agents are poisonous “"‘1 , 

water alter rem^ 

flame w 


be taken to wash the disinfected article in running ^ , 

from the tank. A blow-lamp is an cincient sterilizer, if the 
not damage the article being sterilized. 

6. The accumulation of soiled bedding and stale 
and other disease-carrying insects. All waste should e T ^ 
covered bins and removed regularly to an incinerator an ^ 

Dead animals should be incinerated. Screening of doors and 
helps to prevent the entry of flics, but such precautions are 
costly and the results do not warrant the expenditure. Any o 
tested fly repellants can be used, providing they are not toxic o 
animal. DDT is not recommended because of its toxic effects. Aero > 


which give off a fine spray of insecticide, or electric funugators 


which 


fit into the electric-Ught socket, are also efficient for keeping a 
flies. ^ 

Gammexane is efficient for the removal of flies and lice. The so u 


form can be used to spray floors and walls. Small amounts^ 


of the 


powder can be rubbed into the fur of infected animals, but it is 
if taken internally. It is safer to use 0 5% pyrethrum as a dustm 
powder. 

7. Early recognition and elimination of diseased animals helps in the 
control of disease. Post mortems should be conducted on all 
animals; knowing the cause of death aids in preventing the spread 
disease, since definite steps can be taken to eradicate it. The free post 
mortem offered to accredited breeders should be used at the ti 
suspidon of infection. 

8. Any animals introduced from outside into a colony should be 
isolated from the rest of the stock for at least tivo months and put under 
observation. If possible, when animals are brought in, space should be 
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set aside for a quarantine room. The introduction of animals into a 
closed colony ahvays carries with it the risk of cross-infection. 

Many of tiie points described above may seem very obvious, but 
it is often the obvious that gets neglected. It is surely ^vorth while 
considering seriously anything that helps to promote the general well- 
being and care of breeding animals and will ultimately improve the 
efficiency of the stock. 
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4. THE HYGIENE OF LABORATORY ANIMALS 
P. L. Shanks 

One dictionary definition of hygiene is that it is “the science which 
treats of the preservation of health”. Good health so far as laboratory 
animals are concerned is of paramount importance, for not only can an 
outbreak of an infectious disease decimate a breeding stock or a group 
of animals under experiment, but minor illnesses can so upset an 
experiment as to render it valueless. To get the best results both for 
the breeder of the laboratory animals and for the scientists who use 
them it is necessary for the animals to be healthy and kept under 
conditions which will maintain that good health. 

Several factors combine to provide satisfactory hygiene for animals. 
First of all they must be housed in suitable buildings and suitable 
cages; secondly they should be given adequate food; and thirdly they 
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should be kept free from disease. It is m connection with the 

n^::^"edbvRnnmb.^difr^ta^n.T^^^ 

assumption is that disease is caused ^^;f;here are quite a 
M. lubermlo^u, but although in general that « t 4 

number of other causes for disease besides genus If steps are 
to keep them at least reasonably free, intestinal par^d«, e-g 
and coeddia, can be a very serious problem when a 

large numbers. External parasites, too, such as a’defidency 

source of trouble, and whUe inadequate feeding may lead 

disease it is more Ukely to lower the resistance of an anima so m 
can be more readily attacked by germs or internal or extern P^^^ 

Except for diseases directly caused by feeding, *e ^ated 

introduced by new stock, or through contact vnthdisc^c-c 

utensils. The foUowing examples indicate what can happe • 
breeder in a small way was persuaded against his better J S 
seU some of his breeding does for immediate use in a lab ^ 

Older to make up his stock he went to a friend for r^ ^ 

Within a few days the rabbiu he obtained developed snumes-^ 
highly infectious disease of rabbiu, and in a very short ume 
rabbiu had developed this disease. The same thing co 
happened had he introduced a diseased buck from an ouUide so 
An almost identical example can be quoted in connection ^vlth ^ 
tuberculosis in guinea-pigs, a disease which is infectious^ ut 
longer to develop. In tl^ case the owner purchased the entire st^ 
guinea-pigs from a person who was giving up keeping them, 
deaths occurred amongst the new stock but caused no alarm 
deaths started amongst his own stock, which had up till then been 
from fatalities. Post-mortem examinations were then carried out 
the presence of pseudo-tuberculosis ^vas confirmed. There are ^ 
possible means of introdudng disease apart from introducing 
stock. When containers are used for transporting stock to a laboratory 
there is always an element of risk of them becoming contammatea ^ 
a disease at their destination and infecting the breeder’s amma 
their return. So far as large animals are concerned, this risk is ^ 
recognized and the Diseases of Animals Act requires the immediate 
disinfection of animal transport lorries before a second consignment o 
animals is carried. Taldng animals to sho'ws is also fraught wi^ ^ 
risk of picking up disease by close contact, so also is the lending^ ^ 
male animals for breeding purposes. To be absolutely sure of avoiding 
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contact ■witli an infectious disease, tlic breeder should adopt an ex- 
tremely selfish attitude, not lending his stock or equipment and not 
accepting females from a neighbour for mating. He should also see 
that containers are thoroughly disinfeeted on their return after use; he 
should isolate all new stock for at least 14 days after their arrival and 
return them if any shotv signs of disease; he should also isolate all 
stock for 14 days at least after they have returned from a show to make 
sure that they have not contracted a disease while at tlie show. In spite 
of these preeautions, trouble could still arise from contact, since there 
are some diseases in wliich the period between picking up the disease 
germs and tlie first signs ofillncss, the incubation period, is longer than 14 
days. Such could be the case tvith pseudotuberculosis. In otlier animals, 
for example hydrophobia or rabies in dogs, tlie incubation period may 
be up to 6 weeks, tliough it is usually within 3 weeks, and in scrapie 
— a nerve disease of sheep — the incubation period can be as long as 
several years. 

Once a disease has broken out among the small animals, steps 
should be taken to gain control over it. Of pnme importance is the 
necessity to have the disease diagnosed. For that purpose an arrange- 
ment has been made ivith the veterinary investigation service, units of 
which cover the whole country, whereby specimens are e.\amined and 
advice given free of charge. If a highly infectious disease is present, 
e.g. snuffles in rabbits, typhoid or rather paratyphoid in mice and 
guinea-pigs, it is invariably best to destroy all otlier animals in the same 
pen or cages as the diseased animals. The bedding should be removed 
and buried or burned. Thorough cleaning and disinfection of all the 
cages should then be carried out, using any of the common disinfectants, 
e.g. Izal, Jeyes Fluid, etc., in the strengtlis recommended, and should 
further outbreaks occur the procedure should be repeated until the 
disease is under control. To ease tlie cleaning of the cages, soaking 
overnight in water to which washing soda has been added is beneficial. 
The reason why such disinfection is necessary is that the germs may be 
voided in very large numbers in the manure as in paratyphoid, and 
eating food contaminated svitli infection svill reproduce tlie disease. 
The same general procedure should be carried out to control outbreaks 
of most of the other diseases of small animals. Coccidiosis can be 
controlled by disinfection combined ivith treatment of afibeted cases 
tvith sulphamczatliine or one of the other drugs now recommended for 
the treatment of coccidiosis. The use of ivashing soda in tlie water for 
cleaning the cages is particularly valuable in tliis disease, since it 
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destroys the small 

measures are as for coccidiosis cxccp . roUowcd by cleaning 

dusung with D.D.T. or Gammcxane powders followed > 

and disinfection. . , , l Cnr the introduction of 

lolloiving these precautions the last loop-hol 

disease is the possibility of wild L bird type of 

does not apply to birds affected with cocmdiosu. since J 
coceidia affects only birds. PrecauUons should ,(eps 

fore, to see that the animal houses arc proof against 
should always be m operation to keep doim ''emun 
To summarize, hygiene involves (a) the provision 
with adequate food and housing, (4) the taking o ®*^P® 
introduction of disease, (c) the early diagnosis of the caus 

disease, (d) the application of treatment with, if necessary, 

non of sick animals, and finally («) the thorough cleaning an 


infection of the infected cages. 



Ectoparasites 

1. THE CONTROL OF SKIN PARASITES 
M. Eleanor Cammiade 

A very high percentage of the animals bred for scientific and labora- 
tory use are infected by one or more parasites. Although the animals 
are apparently fit, these parasites must, by nature of their way of life, 
undermine the health of the animal. Not only are animals affected 
directly by the pests a constant source of danger; they can bring in 
infection from outside, and they can spread it from one house to 
another or from one cage to another. 

To control parasites more effectively some tno^vledge of their 
life-history is of great importance. It is of little use to restrict the control 
of the bedbug to powdering the animal wth an insecticide, because 
the bug is only to be found on the animal when it is tahing its meal of 
blood, the remainder of the time it is hiding in some tiny crack or 
crevice in the animal’s cage or has gone further afield and is hiding 
somewhere in the animal house itself. Then, as the bug can go for a 
year wthout another meal (if conditions are suitable), the effect of the 
insectidde %vill have worn off by the time that the bug returns, feeds 
and lays its eggs. 

Parasites, by definition, “live at the expense of another”. They are 
to be found in very many shapes and forms in the animal kingdom, 
but this article wU deal primarily wth those ■Nvhich belong to the Uvo 
great groups, the Insects (Insecta) and the Spiders {Arachnida). They 
are very closely related, being almost \rithout exception land-living 
and air-breathing as adults, and they lay eggs. They have eitlier hard 
(brittle) or tough (leathery) outer skins (exoskeletons) and have jointed 
legs. In tlie adult stage all insects (bugs, flies, fleas, lice, beetles and 
moths, etc.) have six legs, whereas the arachnids (mites and ticks) 
have eight legs. 

As in so many cases, prevention is better than cure. Prevention 
means both keeping an eye on your present stock and making perfectly 
sure that no infested animal or box enters your liouscs from outside. 

It is highly probable that all boxes labelled livestock are packed in 
the same luggage van by the railway authorities, so that parasites ctin 
pass from one to another. Wood is the usual material used for travelling- 
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boxes. This provides an ideal liomc for many as 

bugs. Therefore .he boxes should be s.cnhacd and d.nnrc^ 
thoroughly as possible after use. Paras..es may alro co 
ammal house in hay. sawdust and even foodstulTs, and u 
constant war has to be waged against them. 

The more usual insect and arachnid parasit 
together with a brief description and life-history. 


(A) BEnuuGS _ . , 

The adult bedbug is a brown flat wingless insect. It is 'P 

and about 4 mm long by 3 mm broad. Its young resem 
adults. As has been stated in the introduction, it lives a cracU 

hfc away from the animal on which it feeds. Bedbugs 
and crevices of boxes (particularly wooden ones), id„d 

holes, cracks in the mortar and plaster of the roo » j. 

electric s^vitch plates and wainscoting, under loose-fitting ^ 
and so on. They are very active creatures, and may live » ^ 

considerable distance from their host. As they are noctuma . 
they may themselves be overlooked but their presence can be recogn 
in the house by the characteristic “ink-spot” faeces outside the o _ 
which tliey live, by their cast-off papery skins, and by their uny ' , 

eggs. The bugs feed at night, taldng only a few minutes over their 
but wtlun that time they can consume more than their oivn 
blood. Their whole life is affected by temperature; tliey ^’^hot 
active and complete their life-histories in a much shorter time m 
temperatures. At 23'’C (73'’F) the female, after pairing, -will ^ 
lay eggs repeatedly. Assuming she has ttvo meals a week she vn ^ 


bet^veen five and ten eggs a week for 2-5 months. The eggs are pear > 


oval objects tvluch are cemented to the surface so that they are 
easily dislodged. Like most insects the young hatch from the egg 
undergo a senes of moults before becoming adult. 


The control of bugs is best carried out by the destruction < 


of the 


bugs’ home. The animal houses should be in a good state of repair, 


and 


no litter should be left about; furniture and apparatus not in 
should not be stored in the rooms. The animal cages or rui^ 


provide less shelter if they are of metal rather than of wood and if 
are of a comparatively small and simple pattern and can be ream y 
sterilized. In cases of shght infestation, thorough cleaning and scru 
bing, together with the spraying of the focal points of the infection 'Vi 
a reliable insecticide (e.g. 0-5% DDT or 10% Lethane), should ^ 
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sufficient. Make sure that the spray penetrates the infected crevices. 
In cases of heavy infestation, drastic measures may be necessary. 
Fumigation ^vith cyanide fumes is about the only reliable way of 
clearing up the infestation in one attempt, but its disadvantages are that 
it is dangerously poisonous and the animals must be kept out of the 
room for at least two days. The most effective simple measure is to 
spray the walls and cages %vith a persistent insecticide, e.g. 0*5% DDT 
in odourless kerosene. Use a sprayer with the nozzle adjusted to give 
coarse drops, paying special attention to all crevices which should be 
flooded with the insecticide. The general wall surface should be 
covered %vith a film of about 5 cc oz) per sq. ft. The insecticide is 
slow acting, taking 24-36 hours to prove effective, but should remain 
lethal to bugs for several months if undisturbed. It becomes less 
effective when covered tvith dust, and a small amount is lost %vith each 
cleaning of the room. 

(B) Fleas 

Fleas, unlike bugs, do not usually go from one species of animal to 
another, e.g, dog fleas are normally not found on animals other than dogs 
and can be distinguished from all other types of fleas by certain 
characteristics. But in general appearance all fleas are brown insects, 
flattened from side to side (to enable them to pass easily bet\veen the 
hairs), and about 2 mm long. Apart from the irritation caused by their 
bites, fleas are dangerous because they are the carriers of several 
diseases. Normally these diseases are spread from rat to rat or man to 
man, but when the flea forsakes its usual host, other animals (including 
man) will become infected by the disease. Perhaps the most famous 
example of this is the Great Plague which swept Europe in tlie mid- 
seventeenth century, and which still occurs in the East, rats being the 
usual victims of the plague. Murine typhus is another disease usually 
spread by fleas from rat to rat, and on occasion to man. Many tape- 
worms are carried (in one stage of their life-lnstory) by fleas. 

After mating, the female Ilea lays its eggs in tlie fur or plumage of 
the host. The eggs fall to the ground usually near the host’s slceping- 
placc and there they develop into tiny maggot-like larvae whicli live 
among the dirt and rubbish. They live on organic debris, particularly 
on tlie partly digested blood in the adult flea’s droppings. Then, like 
the caterpillar, the larva spins a cocoon inside which it becomes a 
chrysalis or pupa, and it can remain in this state for a very long time, 
alUiough in warm weather the time taken from egg to adult may only 
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be three or four tveeU. T!te return of the host to its ne^ J 

Efficient sumulus to cause the adult flea to emerge from the p P 

‘'“in warm weather adult fleas live 3-4 months (up to a 
temperatures). Adult fleas Uve on blood and at “ 

(23°G or 73°F) they can live only a week or so without 

MS- 1 b. p wv, * 

of the adult flea on the animal’s body and, s^ondly, _ 
of the young stages in the breeding sites. DDT is a 
secticide, but many small animals such as rats, mice „uble 

and even larger animals which lick themselves, c.g. cats, arc s ^ 
to DDT and may be killed by it. Pyrethrum po^vder containing / 
pyrethrins, or powdered derris diluted Avith mineral dust to ^ ° 

of rotenone, or a powder containing 0-5®/© gamma BHC may e ^ 
Some authorities advocate the dipping of the animals bcca _ 
difficult to ensure that the powder insecticide reaches all me areas “n 
parasites may be. If a small area is left unpowdered it 
focal point of a new infection. The animab may be dipped in a so u 
containing 0'25®/o BHC for guinea-pigs and 0*1 ®/o BHC for ra 
mice. It should be sufficient if the animal is totally immerse 
allo\ved to remain in the bath for 15 seconds. Treatment sho 
repeated once after 8 or 10 days as the eggs which were unaffecw 

the first treatment should have developed sufficiently to be killed y^ 

second treatment. It is clidmed that time can be saved by 
several animals at once in sperial cages, and that the treatment is 
thorough than dusting. So long as the bath is at blood temperature a 
the animals are alloived to remain in an atmosphere at the approp 
temperature afterwards until they are quite dry, no harmful e ec 
\viU result from the bath. . , 

To destroy the young stages the room and boxes or hutches sno 
be cleaned and all combustible rubbish burnt. The bottom should ® 
s\vabbed over ■with water containing 4% lysol. ^Vhen the floor is ^ 
little of the powder insecticide used for treating the animals should 
dusted over it, giving parUcular attention to comers and crevices, 
there are any inaccessible places where fleas may breed, flake naphtha- 
lene should be sprinkled in them, 

(C) Lice 

Lice may be divided into two classes: (a) blood sucking lice {Anoplura) 
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which are to be found only on mammals, (^) lice which bite off particles 
of skin, scurf or feather [MallopkagcC) which are usually found on birds. 
Both types spend their entire life on the host, cementing their eggs to 
fur or feathers; they usually keep to one species of host and if separated 
from it die ^vithin a few days. lice are especially common on animals 
in a weak state of health, e.g. those on deficient diets. The rat louse 
will only transmit murine typhus. There are four kinds of lice to be 
found in guinea-pigs and they are unusual in that they belong to the 
Mallophaga or so-called “bird-louse” group. 

Treatment is the same as that for animals with fleas. At the same 
time it is a good idea to dust the comers of the cages with insecticide. 

(D) Ticks 

In this country ticks very rarely occur in an animal house. Should 
they occur (e.g. they are very common on newly caught wld hedge- 
hogs), they can be destroyed by touching them with derris emulsion or 
an arsenical cattle dip applied \vith a small brush. 

(E) Mange Mites 

Mange mites may either live on the skin causing superficial irritation 
or may enter the skin or its glands and cause some of the conditions 
kno^vn as mange or scab. In the rabbit the commonest form of mange 
is ear-canker. The infested areas irritate and scratching by the rabbit 
causes bro^vn scabs. Body mange in which the fur falls from areas of 
the face, head and roots of the ears is also caused by mites causing 
intense irritation and the subsequent clawng of the infected areas by 
the rabbit. Burro'vving mites will cause crusty lesions round the eyes 
and nose. Mites are very common in mice, and in certain circumstances 
the infestation may be extremely heavy, so that the fur becomes thin 
and patchy. 

The life-history of these mites is not known in detail. 

(F) Blood-Sucking. Mites 

Certain mites suck the blood of mammals and birds. One which is 
found on rats has a very short life-cycle (12 days). The adult takes a 
blood meal, leaves its host, resting in a crack of soil or building and la^'s 
a number of eggs, repeating tliis performance after each meal. The 
eggs hatch and the larva, after feeding on blood, moults. After two 
moults it is fully adult. This mite not only bites rats but several other 
rodents and man. The bite is intensely irritating. 

Mites arc susceptible to preparations containing sulphur, such as 
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sulphur dusts, lotions and ointments; “ “fhe fnTected 

BHC. Any of these preparauons may be pp ncasl in gamma 

Lmal. Iltemauvely. dipping (as may 

BHC, or dusung, tvill keep the mfestation under contr 

elmunate it altogether. 

Acknowledgements 

Much of the informauon in this article has bj 

chapter entitled “Pests of the Animal H^e bi the 

Buxton and Busvine (to whom 1 acknowledge my Laboratory 

U.F.A.W. Handbook on the Care and M““S«nent of Labo^^ 
Animals. Tor the rest, which is not thus attributable t . 

responsibility. 

Note 

It is invidious to mention any proprietary pesticides by 
there are many very efficient preparations on the market. Bu 
be permitted, perhaps, to note that “gamma BHC „„ 

kno\vn by its trade name of “Gammexane , which is 
ingredient of many such preparations. 


2. MITE ERADICATION 
A. A. TuHcry 

Laboratory mice are particularly prone to infestation 
species of trutes knoivn as Al^obia ttiuscuH and Mjeoptes nmscu i 
Small numbers of these nutes and their eggs can be found m 
stocks of mice, Mhere they exist tvith very little injury to the amm 
Larger numbers can give rise to some loss of condition and the coa 
lose some of its sheen. In very bad cases of infestation the sldn becoiD ^ 
quite scabby, presumably due to the animals scratching at irnta 
caused by the mites. ^ 

Control of these infestations is relatively easy. It is difficult to ge 
complete and absolute eradication of mites, but, it is qmte easy 
reduce the numbers present to insignificant proportions. Four chenu 
have been used as miticidcs wth some success in the United KiDS 
and the United States. Their use is outlined briefly below. 

(A) y-BHC (gamma benzine iiexachloride). Coxdierciai. Nas®- 
Gamsiexane 

\\Tule perhaps not quite so effident as the remaining three nuDCi 
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to be listed, Gammexane, or Gammexane-containing preparations, 
are likely to be the most easily obtained. They are easy to apply and 
irhertf infestation is not too extensive, will prove to be of considerable 
value. The powder is simply dusted into the animal’s fur very 
thoroughly and the process needs to be given about hvice, or possibly 
three times, with a fortnight’s interval between treatment. This 
method should not be used regularly but only at long intervals as 
occasion arises, since it is possible that strains of mites may develop 
which become resistant to Gammexane. 

(B) Tetraethylthtoram JIONOSUI.PHIDE. CojiJiERCiAL Najie: 
Tetmosol^ 

The stock solution of this substance, as supphed in England, is a 
25% alcoholic solution. For use this can be diluted with fourteen 
parts of water, and the animals are dipped into this solution which is 
given twice with an interval of a fortnight between each treatment. 
Some little care needs to be taken with this process — see notes 
below. 

(0) Aramtte 15W (2-[P-tert-butyl phenoxy] isopropyl-2-chlor- 

ETHYL SUEPHITE) 

This chemical is not readily available in England, but can be bought 
from the Naugatuck Chemical Company, Naugatuck, Connecticut, 
U.S.A.2 The Aramite 15W is prepared as a 2% suspension in water 
which contains a wetting agent (0T% Nacconal NRSF was used in 
the original American descripdon of the technique). In England a 
small quantity of cetramide or other surface active agent can be used 
for this purpose. The mice are dipped into 'this solution. 

(D) DMG (Di-p-chlorophenyi.) Methyecarbinol^ 

The DMG is prepared as a 0-2% solution in 50% etliyl alcohol. In 
making up this solution it is necessary to dissolve the material inidally 
in 95% alcohol and dilute it ivith disdlled water to the required 
concentradon. Mice are treated by dipping. , 

’ Obtainable from Imperial Chemical Inrlustries, Pharmaceuticals DKision, 
Alderley Park, Macclesfield, Cheshire, England. 

* Eritish agents arc U.S. Rubber International (Great Britain) Ltd., 62 and 64 
Horseferry Road, London, S.W.I. 

® Not obtainable in the United Kingdom but supplied by the Shernin Williams 
Coy., Imccticidc Division, 113 Guildhall Building, CIe\*eland 1, Ohio, U.S.A. 
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(E) Notes on Dippino Ope^tioss opcraaon, is, i" 

Dipping mice, even though ‘ casunlties are met 

practise, quite simple and ^ shallow dish, such as 

with. The solution to be used should be 1 , , ■ u „ j temperature. 

apiedishorbowl,andshouldbekeptwrarmatblo^-heaa^^^^^ 

The whole operadon DMC solution has 

the mice after dipping, particularly if the jhey have 

been used, should be placed in W 

dried out and recovered from their -“en nforced .s 
containing such mice can either be placed o , . 

front of an electric fire. Care must be taken * y 5 „al. The 

heated, but they do require to be kept rather warme 
process should not be carried out in draughts. dropped 

When dipping the animals they are simply held by > 

head first into the solution and allowed to sinm to the 
before they are removed. Before they arc placed in yie the 

the animals can be held on the table for a moment “ « “ 

Bcess liquid drains off. kVhilst this is being done their mouft , 
and eyes can be swabbed carefully with some more of the ^ 
solution on a piece of cotton-wool. This is to ensure that im ^y 

frequently found clin^g to the base of hairs in this region are p p 
brought in contact with the chemical. ^ Tf ‘c obviously 

There is one other important point to be kept in mind. It 
quite useless to attempt to demite ammals and then place them 
into the dirty cage from which they have just come. 
bedding are quite capable of holding numbers of mites whi^ . 
find their way back to their host. After dipping, mice should e p 
into thoroughly cleaned boxes containing fresh bedding un 
materials, etc. The dirty boxes should be scrubbed and deane ^ 
they are put into use again. 

In my experience the dippmg technique, using DMC, ^ 

be the most successful. Dipping "with Aramite has not proved so e ^ 
at ehminating nutes. All four methods have been used m va 
laboratones wth success. Gaiu- 

The commercial mouse breeder would probably find that _ 
mexane was the most easily obtained miticide and, providing inies 
is not allowed to become too extensive, he should probably 
sufficient control using tlus chemical. For a really thorough 
of a stock of mice, however, DMC, or possibly Tetmosol, is hkc Y 
give the best results. 
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3. RECOGNITION AND CONTROL OF FLIES 
G. Porter 

Fly population is closely related to sanitary conditions, and large 
numbers are produced where attractive breeding materials are plenti- 
ful and where climatic conditions are favourable. Flies are so proficient 
in their foraging habits and such prolific breeders that they will 
undoubtedly breed under the most hygienic conditions but in vastly 
reduced numbers. 

In order to understand fully the metliods used for the prevention and 
destruction of flies, a short life-history is given of the common species 
found in this country. 

(A) The Common House Fly {Mvsea domeslica) 

This species is the commonest of the British flics and the most 
difficult to control. The female can lay four batdics of eggs per year, 
each batch containing from 100 to 200 eggs. These eggs are deposited 
in rotting vegetable or organic matter, manure, food or offal. 

The eggs arc small, white, sticky and ratiicr elongated. They hatch 
in 2-4 days depending on the temperature, the most favourable being 

18-24°C. 

The larva is cream coloured and tapers to one end, it is ver>' active 
nnd burrows quickly beneath the surface in order to avoid strong 
light. It lives on the rotting matter on which it feeds until it becomes 
fully growm within approximately five day's. When it pupates the skin 
hardens and becomes gradually darker in colour until it is almost 
black. The young fly emerges and pushes its w’ay to the surface, where 
h spends tiic first few’ hours of its life briskly running about until the 
"‘ings expand and dry. 

(h) Tiir. Lesser House Fly {Fannia caniculcris) 

'flic \'ast majority of flics found in domestic houses in Britain during 
7 



COMMON IJUIORATOIIV ANIMALS 

*. 

vegetables, but a favountc breeding g tasscl-Ukc appendage 

to the common house dy. _ it is nossible for 

Since these insects breed on dcraying g animal causing 

the larva to find their way into the intesUncs of the 
intesUnal infection. 

(C) The Stable Ply (SlomoJtysMfnfram) ^ 

The stable fly rather resembles the ‘'y- j“ng sSddng 

abdomen and is a blood sucker, being ,UTrcd beads 

organ (proboscis). It commonly attacks .he virus 

at every thrust, it also bites humans (it has been said to ^ 
of poliomyelitis) and probably acts as a mcchamcal cam 
diseases. 


(D) Carcase Flies 

Under this heading Uvo species arc to be 
(Ca?/i^/zora),and “greenbottles” {Chiysomjna). 

greenbottles deposit a large number of w . 

decomposing material, preferably a carcase, and these na 
rapidly to small active cream coloured maggots. The maggots ^ 
means of two powerful claws situated within the mouth, whic 
protruded at will and are able to tear and consume anima ^ tis 
With an ample supply of food and favourable climatic conditions 
maggots attain full growth in a matter of days, then if possible urr 
in the earth or decaying matter, emerging as flies some day 
These insects are sometimes considered harmless, but shou 
eggs be laid in the natural orifices of an animal’s body the 
attack the living tissue causing great damage often with fatal resu 

(E) Mtoges {ChiTonomidae) 

Midges are fairly common in most parts of this country at 
times of the year. The population of these insects is controlled by 
geographical position and the botanical facilides avmlable. In 
mossy ground and where the turze and undergrowth is thick, they a 
multitudinous. They reqvure a high temperature and a high relative 
humidity for reproduction, and the eggs are Imd under damp stone 
walls, mossy banks and the damp crevices and cracks along the b 


considered: “bluebottles” 
The female bluebottles an 
hitft cicrar-shaped eggs 
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of open ditches. Larvae hatch out in about 9-12 days, and shelter, 
darkness and moist organic material are essential for their growth. 

(F) MosQtnTOES [Culicidae) 

Mosquitoes arc distinguished by the pattern of veins and scales on 
their -wings, but it is true to say that different species of this tribe do 
vary and some have spotted wings. 

The female alone sucks blood and after a meal she rests to digest it 
while her eggs rapidly mature in her ovaries. In due course she makes 
for water, -where she lays cigar-shaped eggs; after a few days the minute 
larvae hatch; they are termed ‘‘darters’*, and owing to their trans- 
parency and size are difficult to see. The larvae grow rapidly, but the 
time spent in the larval stage is partly controlled by food supply and tem- 
perature. Where condidons are favourable, this only takes 7-10 days; 
the insect then casts its skin and remains in the pupal condition for ap- 
proximately one -^veek, after which the fully developed insect emerges. 

(G) Methods of Control 

1. PREVENTION 

Removal of all breeding places; for example, the proper disposal by 
burning or burying of all waste manure, excreta, organic refuse and 
rotting vegetables. The covering of all foodstuffs. The thorough 
cleaning of all external drains. The cutting and burning of all surplus 
undergrowth in the immediate vfcimty. The scaling of all cracks on 
walls and eaves. The flyproofing of all inlets such as doors, wndows 
Jind ventilators. 

2. DESTRUCTION 

Unfortunately it is not possible to remove all potendal breeding 
places, therefore a method of control and destruction must be reverted 
to. Against adult flies, DDT has a powerful Ictlial action but un- 
fortunately no repcllant action, and it docs not prevent tlicm laying 
^Sgs, nor does it affect the eggs, and as the larvae burrow under the 
surface it docs not affect pupation or kill the pupae. A liberal and 
continual spraying of the surface should kill tlic >oung flics when they 
come to the surface in their crawler stage. The object, therefore, should 
he to cover the surface and approximately six feet surrounding with a 
residual film of DDT sufficient to Ul! flics alighting on the surface or 
emerging from the pupal stage. TJic required dose is 100 mg of DDT 
per sq. ft of surface area; lliat is, 8 oz of 5^', DDT in kerosene for c.ncli 
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100 sq. ft. This treatment is of no value on manure or refuse heaps . 

there is fresh material being added ^ ^ ,,hcre one cannot 

In cases where the fly population is ^t bulbs and 

control the breeding places. fitted witb an 

the sides of racks must be treated with DDT places 

aerosol-generator.ThenightrestingplacK and thcoutdoo g P 

must not be overlooked, i.e. electric-light cords. ,fe 

outside walls which face the sun. incinerators pators. 

outer door. Where gauze is used to protect open ^''‘"d°ws or ve 
this should be wrung through kerosene containing = /o • 

The sodium arsenite trap is a metal tray mth » “ 

tin covered trith gauze kept moist with the sodium arsem 
the tray. These traps are most elfecnve in dry weath 
insects are seeking moisture. The solution is Wghly and 

and animals and must be kept well out of the reach ° jqo/ 

children. It is composed of 1-2% sodium arsenite dissolved m 
sugar in water. 


3. ELECTRIC ^U^^OATOR . t. ^ « small 

This apparatus resembles an clectric-light bulb wth v 
apertures for dropping in special fumigating tablets. It is not ^ 

to have the room completely sealed, but the fumes can omy - 
certain distance. Microscopic crystals will form on all solid su ^ 
within the range of the fumigator. This fumigator is non-poisono , 
completely harmless to man and animals, and the fumes do not a 

food. . n tclv 

One 40-watt bulb will successfully fumigate a room of approxi 

150-200 cu. ft. . 

It has been recommended that thb fumigator can be used m 
fight against myxomatosis-carrying insects by ensuring , 

crystals are allowed to fall on the rabbit fur. This is achieve 
allowing a funugator to operate over the animals for approxima e 
one hour. Where the hutches are the outdoor type they shou ® 
completely covered with hessian and a fumigator allowed to ope 
within the enclosure for approximately one hour. The animals ar 
not removed as the crystals then form on the rabbit fur. After one 
hour’s fumigation, ventilate in the normal way. This method shou 
provide complete immunity from any form of insect for approxima y 
10-20 days. Attempts should not be made to extend the perio ° 
fumigation in order to obtain longer periods of immunity. 
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4 . PROTECTION OF OUTDOOR COLONIES 

Where the animals are housed in outdoor hutches, the following 
suggestions should be considered. 

(а) Daily cleaning and thorough sweeping around the hutches; 
the ground can be sprayed only if no animal or foodstuff is likely to 
come in contact ivith it. 

(б) Light wooden frames covered with hessian and made large 
enough to cover completely all openings in the hutches ivill exclude 
all insects. 

(c) All green foodstuffs to be completely covered by hessian, all 
other materials kept indoors in a flyproof room. 

(d) The use of the electric fumigator ivhich fits into the normal 
electric-light fitting. 

Not only the health of your rabbits but the health of your family 
and all other animals depend to a large extent on the control of these 
insects during the spring and summer months. 
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Animals in Research 

1. THE USE OF ANIMALS IN EXPERIMENTAL SCIE 


W. Lane-Pcltcr 


) roach 


The experimental method k now accepted as the 

sciendfic knowledge, and consists of the mtneate stu y _ , _ 


been proved— the very word “prove” means to test the deductio 


and the 


thmbom that something not yet established may be true, 

testing of that deduction by experiment or trial. 

This method is applied to great effect ^ '“'T ^rfous 

biology, which embraces eve^thmg ^ knoivn 


process called Life, of whose fundamental character so _ 

. Within the bodies of all the higher animals, to take mp 


even yet. 


It an tnc lugncr vw . — 

example, is a pair of organs called kidneys. These Jfnc it 

leading to and from them, and each has also a tube (urete ) j - 
to the bladder, from which another tube (urethra) goes to t c 
of the body, where it discharges the waste matter called unne. 

Since the blood vessels carry only blood, and no other tube re^ 
the kidney, it is clear that urine is made either in the kidney or 
bladder, or possibly in both. Let us suppose that an investigator ^vl ^ 
to find out where urine is made. By means of a delicate 
passes a fine flexible tube through the urinary orifice into the a 
and thence along the ureter and right up to the kidney. A flui is n 
seen to drip from the free end of the tube (catheter) and this^ 
found to be indistinguishable from urine; it is, in fact, urine. This s 
him that urine comes from, and may fairly be assumed to be ma e > 
the kidney, though it is possible that the bladder also makes unne. ^ 
To settle this point, the investigator may now take an 
render it incapable of feeling pain, and then cut it open, detac 
ureters from the bladder and bring them to the surface of the o Y 


He now finds that urine flows from the ureters but does not form m 


the 


bladder, no matter how long he may keep the animal alive, tvhet cr 
conscious or unconscious. This provides him with a working assump 
tion: that urine is made only in the kidney, and he may be content 
regard this as true, but only so long as it remains without disproo , 
might possibly be that the bladder does make urine, but only 
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Stimulated by urine coming from the Udney, or perhaps by nervous 
impuUes coming through nerves that he has unvnttmgly cut when he 
severed the ureters. To test this possibrUty, he might devise nieans 
of measuring the rate of flow from each ureter and that 
And so experimental science goes on, step by step, constanUy s^gghng 
towards the trutli, always Uioughtful in its approach, careful m its 
method and humble in its assertions. 

This is only one elementary example of only one way of seeking a 
ansiver to only one question of biological fact: there is no limit to whm 
man docs not yet know, but equally no linut to his study, mgenu ty 

and persistence in seeking to learn. 

Another, and a totally different, kind of expenment 
carried out on an animal is done when some sufferer, ''“"f " “ 

-for it must be appreciated that the diseases from which animal 
suffer are studied in exactly the same way as those of man-cannot be 
medically treated ivith complete confidence because some doubt 
exists as to the nature of the malady. Such a case is that ’ 

man. In this condiuon the inflamed 

quantities of fluid in an attempt to dispose of f ^ 
friction that tile inflammation causes. Now one of the 
causes of pleurisy is tuberculosis, in which case ‘''^r are a w^ 
present in Ae pleural fluid the minute organisms * 

Lse tubereulL. So some of this fluid is taken P^^“ J 

means of a long hollow needle and injected into - J™m 
3 to 6 weeks lafer Ae animal is painlessly killed and body open d 
whereupon, if Ae patient was, in fact, suffering fron^ 
pleurisy, Ae characteristic signs of tuberculosis will m the 

guinea-pig, Aereby making or confirming Ae physician 

in the patient much sooner Aan it would have been had physmm 

merely waited for more definite signs of ° d 

the diagnosis is made, the better Ae chance of successful treatment and 

MaZfacturers of preparations intended to be injected 
such as infusion fluid or glucose saUne, been gravely t oubled by 

the fact Aat, despite Aeir most careful and costly 

occasionally appears among Aeir products a ate . , ’ 

causes fever in the patient. This is always f ‘”bmg (Aou®h ^ot 
always important), for no manufacturer can tolerate doubts about Ae 

Imrmlessness of his products. • • of 

This fever is caused by Ae presence in the injected matenal of 
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exceedingly minute amounts of what is probably the most_ powerful 
substance, in bodily effect, in existence. It is known as pyrogen 
(heat-maker), and is so powerful that a millionth part of a gram wi 
cause a rise of body temperature. It is believed to be an end-produc 
of bacterial life, but unlike living bacteria it is unaffected by heat, so 
that sterilization does not destroy it. Batches of material contaimng an 
appreaable amount of pyrogen are useless for injection^ and ^ 

thrown away, but hoAv to discover the existence of quantities a thousan 
times too small to be capable of detection by chemical analysis or 


physical observation? 

To do this, a rabbit is set in a box with its head comfortably pro 
jecting through a hole in front. A hair-like kind of electric thermo 
meter (thermocouple) is inserted into its back passage and an apparatus 
set up whereby any change in the animal’s temperature is recorded on 
a moving band of paper. The animal is now injected \vith what shou 
be a completely harmless dose of the pharmaceutical product, 
pyrogen is present, the electrically recorded temperature-line^ t, ^ 
paper slopes upwards, and the hatch of the product from which tha 
sample was taken must be thrown away. If the rabbit’s temperature 
does not rise significantly, there is no pyrogen present (or not enough to 
matter) and the product may safely be supplied for use as intended. 

These three experiments have been briefly described as samples ot 
the three main classes of experiments on living animals: those that aim 
at increasing knowledge of the working of the body, those that are more 
individually directed towards knowledge of what is wrong ^vith one 
particular body, and those that must be done on new substances 
intended for use in the treatment of disease, etc., before they may be 
regarded as safe for general use. 

It is of course obvious that since a mouse is not a man, an experiment 


on a mouse will not necessarily give the same answer as a similar one 
done on a man. But though a mouse is not a man, it is largely made up 
of kinds of tissue that are very similar to those in man, and consequently 
a drug that damages, say the tubules of the kidney in a mouse, is 
likely — but not certain — to damage those in man. Conversely, a drug 
that produces its desired healing effect in a mouse without causing at 
the same time any damage stands a good chance of being of equal 
value in man, and may justiflably be administered to man, startinS 
cautiously with very small doses and gradually increasing them. 

No one enjoys having to subject an animal to a painful experiment, 
and many scientists have subnutted themselves to very severe opera- 
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tions in order to advance knowledge, but certain material considerations 
must also be taken into account in deciding whether any particular 
experiment should be done on animals. All laboratory animals breed 
more quickly and more numerously than man; they can be kept in 
cages under identical conditions and so protected against influences 
other than that whiclt is being investigated; they are relatively cheap 
and easy to feed; and their different constitution makes them respond 
sooner tlian man to the influence of drugs, etc. 

Our legislation provides that no one shall carry out any painful 
experiment on an animal unless he has been licensed by the Home 
Secretary to do exactly that experiment. This permission is given only 
after investigation and is made subject to a number of conditions con- 
cerning, for example, the kind of experiment that may be done, the 
place where it is to be done, the kind of animal to be used, the degree 
and duration of suffering allowable, the exact reason for needing to 
do the experiment on an animal at all, the use of anaesthetics, and 
other matters, but these cannot be detailed here. 

Inspectors appointed by the Home Office visit from time to time all 
places where such experiments are carried out, and may be consulted 
for advice in connection with the Cruelty to Animals Act, 1876. 
Anyone who seriously intends to carry out an experiment under the 
Act, but is unfamiliar with the way to go about it, should first clear his 
mind on all the points mentioned above and then write to the Under- 
secretary of State, Home Office, Whitehall, London, S.W.l, to ask for 
advice. But in formulating his intentions he should appreciate that an 
experimenter under the Act is always expected to do any necessary 
experiment on an animal that has first been rendered totally incapable 
of feeling pain and to kill it before it can recover consciousness; if, 
however, this would frustrate his object, and only then, may he be 
allowed to nermit the animal to survive the experiment. 
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We thus see that whereas the person who buys an animal, M a pet, 
for the show bench, or for its produce, wants one that is diHeren 
and better than the average— either for pride of ownership, 
winning of prizes, or the value of its produce — the scientific invratiga or 
wants his animals to be not only in perfect health but also umfom m 
all respects, so that he may regard any of them as being exact y re 
placeable by another of the same kind, sex, age and weight. 


2. THE USE OF GUINEA-PIGS IN THE LABORATORY 
A. J. H. Tomlinson 

On arrival at the laboratory the guinea-pigs arc divided according 
to sex and kept for a fe\v days in quarantine. This is to give them an 
opportunity to recover from the effects of the journey and to get use^ 
to the different conditions in the laboratory animal house. During their 
life in the laboratory the animals receive the best of care and attentior^ 
but a change of management and surroundings affects all livestock 
adversely for the first few days. Animals are usually used in rotation 
and the majority receive an inoculation by a syringe and needle. This 
causes no more upset than is cxpenenced by the average recruit when 
he receives his inoculations at the hand of military authorities. 

Guinea-pigs are used in laboratones in a large number of different 
ways. The largest number are used for diagnostic purposes, that is to 
say for the diagnosis of certain infectious diseases in man and animals 
and for the demonstration of disease-producing bacteria in foodstuffs 
and industrial raw materials. The great majority of diagnostic tests 
are made in laboratories by cultural methods that depend on the 
growth of the disease-producing bacterium on culture media; the 
cost of the media for one of these tests is only trivial and generally only 
about one-hundredtb of the cost of an examination involving the use of 
a guinea-pig. There is naturally, therefore, a tendency for laboratory 
workers to try to develop cultural techniques to eliminate the use of 
guinea-pigs in diagnostic and other work, particularly if they are unable 
to obtain satisfactory an imals. 

A large number of guinea-pigs is used for the diagnosis of tubercu- 
losis in man and animals. From certain types of material the diagnosis 
can be made quite satisfactorily by cultural methods, but if the number 
of tubercle bacilE is small and large numbers of other bacteria are 
present, the best results are obtained by inoculadon of a guinea-pig- 
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Guinea-pigs, after inoculation with a few tubercle bacilli, develop a 
well-marlced tuberculosis that ultimately is fatal. Generally the guinea- 
pig is killed about 6 weeks after the inoculation and a post-mortem 
examination is carried out to determine whether or not tuberculous 
lesions are present. At tliis time the tuberculous process is in its early 
stages and causes no disability to the animal, and it is impossible to tell 
from an external examination of the animal whether it is diseased or not. 

If the guinea-pig should die before the 6 weeks has elapsed no result 
is obtained from the test and it has to be repeated. Often this is not 
possible for the original material may have been obtained at an 
operation on a hospital patient: on other occasions it is inconvenient 
and expensive to obtain a further specimen for test, as when a veterinary 
surgeon has to visit a farm Uventy miles from his surgery. The whole 
success of this method of diagnosis of tuberculosis depends on having 
as few failures as possible. With good animals less than 1% of in- 
oculated animals die before the end of the 6-week period: under other 
circumstances 20-40% of inoculated animals may die. The causes of 
these premature deaths are varied, but most of them can be related to 
the use of undersized ill-conditioned animals, to the use of animals 
suffering from chronic infection, or to the epidemic spread of an acute 
infection such as that caused by organisms of the Salmonella group. 
Although the inoculation of the usual materials causes little upset in 
healthy animals, the inoculation of similar materials or even of entirely 
innocuous substances like Avater, in unhealthy animals may be fatal 
tvithin a fcAV days. 

Similar considerations apply to the other diagnostic tests for which 
guinea-pigs are used; material is inoculated and the animal is carefully 
watched for a period that depends on the type of infection suspected. 
Often the animal shows so few symptoms that the only way of telling 
if it is infected is by taking its temperature several times a day. Again 
animals that die from some intercurrent disease represent wasted 
material and an unsuccessful test, and animals that are unhealthy to 
start Avith are unlikely to give reliable temperature readings. 

The serum from the blood of guinea-pigs is an important reagent in 
a number of laboratory tests. To provide this adult guinea-pigs arc 
kept and used as regular blood donors, suffering about as mudi 
inconvenience as their human equivalents. Again healtliy animals are 
essential since only healthy animals can make good the repeated small 
blood loss: the serum from unhealthy animals is often inferior in 
quality and may give entirely false results in some tests. 
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Another t>-pe of test for which the guinea-pig is ver>' suitable ^ t^ 
standardization of toxins and antisera. Antisera have to be standardized 
so that known amounts can be inoculated for the prevention or cure 
of infections in man and animals. Very often the animal has to cn ure 
the indignity of being shaved so that small reactions can be observed 
in the skin. Animals in good health and free from all infections can 
only be used for this purpose. Poor-quality animals give unreliab e or 
even false results. Gmnea-pigs arc also used in tests to determine e 
toxicity and efficiency of new drugs, in nutritional experiments an 
in many other w'ays, but in each case the reliability of the resu ts 
depends on the quality of the animals used. 

In conclusion it ^vill be seen that the guinea-pig can be used for a 
wide range of laboratory investigations covering practically the whole 
field of medical science. In each case the success or failure of the 
investigation depends very largely on the quality and health of the 
animals used, and it is certain that the breeder tvho can consistently 
and regularly provide first-class animals for the laboratory w'orker is 
making a real contribution to the health of the community. 


3, THE USE OF ANIMALS IN THE DIAGNOSIS OF 
PREGNANCY 
W. W. Walthcr 

Pregnancy tests are as old as history. It is said that the ancient 
Egyptians had such a test in which two batches of com were sown, one 
being watered wth the urine of the woman who thought she might be 
pregnant and the other with that of her husband. After a suitable 
interval the shoots of the t^vo batches of com were measured and if the 
wife s batch were longer she was considered to be pregnant. 

Today we also use urine as the test substance because quite clearly 
early on in pregnancy, sometimes within about three weeks of conception, 
a substance is excreted in the urine of the pregnant ^voman which, 
when injected into the circulation of a suitable female ammal, wall 
produce changes in its ovaries. These changes consist of little blood 
spots -which can be readily seen on the ovaries by the naked eye. None 
of the tests is 100% accurate, but nevertheless a high degree ofaccurac>’ 
can be obtzuned under ideal conditions. Now>, these changes abo take 
place when the animal has recently been in association %vith a male, 
and for that reason, in order to secure ideal conditions, the test animab 
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need to be segregated for a certain minimum time before the test is 

''''™&e’ichheim-Zondek method, five mice are needed for each test, 
and these must be 21-day-old females weighing between 8 end 10 g. 
Alternatively, single female rats may be used between 30 and 45 days 
old and weighing not more tlian 65 g. , . • j -.i, 

I believe that a greater degree of accuracy can be obtaine in 

Friedman test. The conditions originally laid down for this test we 
that female rabbits not less than 17 weeks o d should be used. The 
young rabbits are separated at weaning and kept m in ivi ua 
L 3-4 weeks before use. The reason for this is that even young doe 
may “jump” each other if kept together m the same cage “d th 
induce changes similar to those induced by the injection ° , 

urine. Some te.xtbooks recommend female rabbits “not less la elve 
weeks old.” These are, of course, cheaper, but a httle less re 
one sometimes gets a young doe avith infantile gemt^a wluch m 
persistently give negative results. To overcome ^s ^ 

authors have used mature non-pregnant do<a less than 6 ° ^ 

and aveighing not less than 2-5 kg (54 lb). They should have had one 
litter and have been isolated for 3-4 weeks brfore e tes . 

For guidance of pathologists who may ^vls to use ra - 

pregna^y test, it avould be useful if breeders avould quote pnees for 

the following categories: 

(a) Virgin does not less than 12 wcehs old. 

(i) Virgin does not less than 17 weeks old. o t; Vrr 

W Mafure non-pregnant does oyer 6 montlis old and over 2 kg 

(54 lb) which have had one litter. KpFnre 

Since "all these animals have to be segregated for 3-4 
they can be used, it would be very helpful if a note ijre Put on *e 
crate in which they are sent stating the length of ume th y 

already been isolated. , , - 

More recently various species of toads have been used for 
tests. The feml South African homed ‘““d 'Z 

eggs only when stimulated by the male or ^cr injcc o Unfor- 

sUn of pregnancy urine, and this test is said to be 
tunately, it U stated that the best results are only obtained f jhe toa^ 
are bred in South Africa and imported direct, although recent 
e-xpcrience does not confirm this contention. 

One of the latest modifications is to use the 
toad {Bufo bufo). In this case the male is used and he ^ 
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injection of pregnancy urine by emitting a few sperms, but 
have to be demonstrated under the microscope in matcnal cobc™ 
from the vent by means of a fine glass pipette, the method is not as 
simple as it sounds. Nevertheless, it is very quick and reliable. 

I hope that these few notes will be useful to breeders in helping tnem 
to supply the right type of animal thus ensuring more ciricient resu ts. 


4. THE ROLE OF THE LABORATORY ANIMAL AT A 
VETERINARY INVESTIGATION CENTRE 
James Milne 

It is well kno\vn amongst breeders that ibclr animals play a 
important part in research and diagnosis of disease in the me ica 
world, but it may not be so widely known that small animals arc a so 
commonly used in research and diagnosb of certain diseases m tn 
veterinary field. 

As our laboratory is a comparatively small unit ^vc do not keep ^ 
large stock of small animals nor do we use them for a wide vanety o 
purposes. This short article is an attempt to give the breeder some idw 
of the importance of the small animal in this branch of veterinary work. 

Disease in farm animals costs the country millions of pounds annually 
apart from the loss of meat for human consumption. The loss would be 
considerably greater were it not for the small animal. It is used mainly 
for the diagnosis of disease so that the appropnate vaccine, serum, 
antibiotic or other drug may be applied in the treatment and preven- 
tion of the disease. 

The diagnosis of some diseases in sheep depends on the laboratory 
animal, particularly mice. At this centre we investigate the cause of 
death in many outbreaks of disease in sheep and find the mouse our most 
useful animal. Rabbits and guinea-pigs are of secondary importance. 

Lamb dysentery and pulpy kidney disease of lambs, and enterotox- 
aemia of older animals account for many losses. These diseases are 
caused by an intestinal infection with a germ of the Clostridium welchn 
group. The germ produces a toxin (poison) in the stomach and intestine 
of the animal and causes its death. If any of the above diseases are 
suspected, some of the contents of the stomach and intestine are 
removed from the dead animal, centrifuged and filtered. A small 
amount of the resulting clear fluid is injected into the blood stream of 
mice through a tail vein. If the mice die within 24 hours it indicates 
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that a toxin has probably been present in the intestine. Different types 
of toxins arc associated witli tliese diseases so that further tests must be 
carried out to discover which one it is. A further batch of mice is 
injected by way of the blood stream using the filtered intestinal contents 
neutralized with anti>toxins of types B, C and D. The group ^yhich 
survives the infection indicates the toxin which has been neutralized 
and the one which has caused tlie disease. The veterinary surgeon is 
then advised and can inoculate the remainder of the flock with tlie 
appropriate vaccine or scrum to prevent further losses. 

Another disease of sheep in wliich the mouse plays its part, although 
perhaps not such a vital part as that of toxin examination, just men- 
tioned, is pneumonia. One form of pneumonia is caused by a germ 
{Pasteurella haemolyttca) which is fatal to mice. (It has been suggested 
that a virus is the real cause and pasteurellosis a secondary infection.) 
The germs are recovered from the sheep’s lungs by growing them on 
media (a special jelly substance). They are then inoculated under the 
skin of a mouse. If the mouse dies, usually within 3 days, the blood is 
examined with tlie aid of a microscope and the germs can be readily 
recognized by their peculiar appearance. They do not have this 
peculiar appearance when examined directly from the media. 

Braxy is a disease of sheep which is caused by another of the Clos- 
tridium group, namely Clostridium septigue. The germ is fatal for guinea- 
pigs. It attacks the fourth stomach of the sheep ivhere it multiplies 
rapidly producing a to>itv which kills the animal. The germ, is isolated 
from the stomach and grown on media. It is then inoculated into a 
guinea-pig. If the guinea-pig dies, microscope films are made from tliC 
liver and examined when tlie typical appearance of the germ, together 
with some other tests, -ivill confirm the disease. 

One more disease of sheep in which the laboratory animal is lielpful 
m diagnosis is Listcrellosis. This disease affects the brain and the sheep 
may go blind or walk in circles. The germ is recovered from the brain 
by groiving it on media or by injecting brain material into a rabbit. 

It docs not kill the rabbit but causes an increase in certain white blood 
cells (monocytes) so tliat by examining the rabbit’s blood daily for a 
few day’s before and after injection Listcrellosis can be recognized. 

Many hospitals and research institutes keep hundreds of guinea-pigs, 
but wc have only a small number here and use tlicm mainly for the 
confirmation of the presence or absence of tuberculosis in milk, guinea- 
pigs being very’ susceptible to tuberculosis. Milk is first examined under 
the microscope, but if no tubercle germs arc seen it docs not necessarily 
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mean that the milk is free from them. A little of the suspected milk is 
inoculated into the two guinea-pigs, and if they do not die they are 
killed at 6 and 8 weeks respectively. If tuberculosis is found, the cow 
from which the milk ^vas obtained has to be destroyed. 

Rabbits, like guinea-pigs, are not used a great deal here, but we 
used a fair number for a time during investigations into myxomatosis. 
They were infected \vith the myxomatosis virus and then let loose 
amongst the wild rabbits on an island off the west coast of Scotland m 
the hope that the disease ^vould spread. Its failure to spread could onl) 
be explained by the lack of biting insects and it ^s'as then that further 
investigations showed that the rabbit flea ^v'Ould spread the disease. 
The course and spread of the disease in the wild rabbits was carefully 
observed. 

While these are the main purposes for which we employ small 
animals at this veterinary investigation centre, other conditions arise 
from time to time which necessitate their use. However, breeders may 
have been given sufficient indication that their products play a vital 
part in the diagnosis of diseases in farm animals in this country. 


5. THE LAW RELATING TO EXPERIMENTS ON 
ANIMALS IN GREAT BRITAIN' 

(A) Scope of the Actt 

Act 39 & 40 Vict,, Ch. 77, usually referred to as The Cruelty to Animals 
Act (1876), regulates the use of ammals for experiment. It is admin- 
istered m England, Scotland and Wales by the Home Secretary. 
Identical or similar legislation is in force in Northern Ireland and the 
Isle of Man, and in certain other places. Licences granted by the 
Home Secretary and those granted elsewhere are not interchangeable. 

(B) General Principles 

The Cruelty to Animals Act, 1876, imposes restrictions ^vhich 
apply to any experiment calculated to inflict pain upon a living 
vert^rate animal” (see Return of Experiments, issued each year by 
the Home Office as a White Paper). Except subject to these restrictions, 
such expenments are prohibited tpy the Act. The Act was based on the 
recommendations of a Royal Commission which was appointed in 1875. 

n'£df P™”™ of The Research Defence SooeW. 
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(G) Pain 

A further Royal Commission was appointed in 1906 and sat for 
6 years. It took the view that even die pursuit of knowledge must 
recognize a limit to the pain which shall be inflicted on an expen- 
mental animal, but that it would be inconsistent and unreasonable to 
impose a greater restriction upon the infliction of pain for the advance- 
ment of knowledge than pubUc opinion sanctions m the puisiut of 
sport, in carrying out such operations as castration ° 

in the destruction of rabbits and of rats and other vermin by traps and 
painful poisons (see Final Report of the Royal Commission on Vm- 

Ltion, published 1912. p. 64). The Home Secretary give effict to 

this view by imposing a pain condition to be o sewe in 

meats on the conscious animal. This condition requires the “ 

kill an animal wliich is suffering severe or 

the main result of the experiment has been attained; but 'f “ 

both severe and enduring, then the animal must in all cases be pai 
lessly killed forthwitli. 

(D) iNSPECnON _ j 

All laboratories where animals are used in e-xpenments un er 

Act of 1876 are inspected at intervals and ivithout nouce. 

(E) Prosecution . 

Section 21 of the Act states: “A prosecution under this Act 

Ucensed person shall not be instituted except wth the assra g 

of the Sectary of State.” It is doubtful if the Home Secretary h^e^er 
given this permission. The effect of this Section is to protect th 
licensee from irresponsible or malicious prosecutions, 

(F) Registration of Premises . j * 

The places where e-xperiments under the Act are to e came ou 
are normally registered by die Home Secretary. 

^TirThfa^rnTmurbe killed at the end of the e.xperiment while 

Still under llic anaesthetic. 
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(c) The experiment must be for the advancement by new discovery 
of physiological knowledge winch will be useful for saving or prolonging 
life or alleviating suffering. 

(H) CERTinCATES 

Certificates are given by a president of one of a number of learned 
bodies, and a professor of a main branch of medical science. The mam 
purpose of certificates generally is to release the licensee from one of the 
above restrictions. Thus Certificate A releases the licensee from 
restriction (a) above; Certificate B from and Certificate C from (r)' 

(I) Advisory CosniiTTEE 

In a small minority of cases, when the Home Secretary is in doubt 
as to whether or not he should grant a licence or allow a certificate, he 
may refer the matter to an Advisory Committee. This Committee was 
set up on the recommendation of the Royal Commission (1906-12). 
The membeis are selected from a panel of names submitted by the 
Royal Society, the Royal College of Physicians and the Royal College 
of Surgeons, three members from each body: one representative of the 
Royal College of Veterinary Surgeons and a judge of the High Court 
occupies the Chair. 

(J) Legal Requirements 

Licences and certificates are legal documents. They are personal to 
the holder, and delegation of authority under them is expressly for- 
bidden, whether or not in hb presence. 

The Home Office looks to the licensee to give strict observance to the 
relevant extracts of the Act which accompany the licence; to the 
conditions attached thereto; and to the wording of the certificates 
which admits of no latitude. Infringement may lead, and in some 
casM has led, to revocation of the licence. Action may also be taken 
against the laboratory authority which is responsible for the registered 
place in which the experiments arc carried out. At the time of registra- 
tion it is stated in a letter that “the Secretary of State relies upon the 
c^peration of the laboratory authorities in requiring the strict 
observance svithin the registered premises of all the provisions of the 
Act and if he subsequently considers that his reliance has been 
misplaced, he may reasonably be expected to take appropriate action, 
up to and including cancellation of registration. From neither of these 
decisions is there any appeal. 
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(K) Teaching , . 

The Royal Commission of 1906-12 supported tlie absolute prolubi- 
Jn of eSriLts on conscious animals in 

There can be no objection, however, ‘ .^visions of 

wimess experiments performed in accordance vnA P™” ° 
tire Act, whether under licence alone, or under licence any 

certificate. 

(L) Cinematograph Films 

Section 6 of the Act says: “Any exhibition ^ 

whether admitted on payment of money or gra m in’cgal.” There is 

on living animals 

iiotliinc to prevent tlie making o • tc Art 

ex^e^ent performed in accordance rvith the requirements of the Act. 

(M) Pregnancy Tests . 

I, i, ,u,.ao..M= 

questions and in the absence of a decision “ P ,. speaking, 
Ueensee must decide the question for 

however, it would appear quite fhe same probably 

cold-blooded animals » J With regard to the Friedman test 

to opposite conclusions. 

^""iirpTsXirp” inful experi^^^^^^ 

.d™.,.™ of d.ofio.1 ."d ‘rr 'o S. i.t .L ommoP. 
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Laboratory Standards 

I. LABORATORY ANIMAL STANDARDIZATION IN THE 
UNITED STATES OF AMERICA 
Berton F. Hill 

The importance of standardization in experimental animals has 
long been recognized in the United States. Both the Animal Care 
Panel, since its foundation in 1947, and the Institute of Laboratory 
Animal Resources, since its establishment by the National Academy 
of Sciences in 1952, have followed the progress of the British Scheme of 
Accreditation with great interest. After discussing the problems 
inherent m a nationwide accreditation programme for several years, 
the Governing Board of the Institute agreed on 23 May, 1956 to attempt 
a plan of breeder accreditation and animal certification. Impetus to 
this decision was given by the need for large numben of high quality 
inbred, hybrid and random-bred mice by the Cancer Chemotherapy 
National Service Center of the National Institutes of Health and by a 
proposal adopted at the Insutute sponsored Conference on Animal 
Standardization and Accreditation which urged the development of 
laboratory animal standards. In order that commercial breeders of 
research animals might be introduced to the concepts and operation 
of a standards programme, the Institute held a Conference on the 
Production of Inbred Mice on6 August, 1956, at which much valuable 
data were obtained on which to base a realistic accreditation scheme. 
Subsequently, a contract agreement was drawn up between the 
National Institutes of Health and the National Academy of Sciences 
(acting on behalf of the Institute) providing for the establishment of 
standards for the production of inbred and random-bred mice. A 
com^ttee, appointed by the Institute to prepare drafts of standards, 
consisted of three commercial breeders, a nutritionist, five institutional 
animal colony directors and tivo workers in the regulatory field. 

cm ers of the Institute staff made site survey visits to breeding 
tarms to ob^n information on colony operation, construction and 
equipment. result of the staff actiwty and committee deliberation 
was the publication (Byerly et al, 1957) of the mouse standards. 
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Purpose mi A,m of the Mouse Producers Accred.tation Progrumme 

The laboratory mouse, the tool 
of m— wH^gs 

human suffering ,l,,t the tools used be as uniform and 

In medical research it is of great imp nhtained m one laboratory may be 

standardized as possible, m order tliat the^u research also 

repeatable m a different laboratory. f toob 

increases the accuracy of the results ob i ascertain that a particular 

decreasing the number of repetitive e.vperiments needed to ascertain tn 

result IS not merely due to chance af (he laboratory mouse 

Two tj'pes of umformity must be const 

geneuc uniformity and environmental different aspects dependmg on 

Genetic uniformity -V g^nc^ ny T^’ 

the mating system employed In the case ^ ^ can be achieved by 

commonly produced commercially, rigidly randomized maUngs 

mamtauung all commeraal colonics und . . commercially mil be uniformly 

This wiU ensure that all lots of white * Jwhite mice could 

variable m their genetic constitution Expe ,,c variability elunmaOng the 

then be designed on the basis of them un g genetic vanabihty of 

present source of error due to uncertainty . ,,_ett that the uniform genetic 

different lots of mice It cannot be too sBong y ^ tn„t ns the uniform genetic 

variability of random-bred white mice is just as important 

mvariahility of inbred strauis of mice maintained by con- 

The genetic constancy of inbred twenUeth generation of such matings, 

tinumg brother X sister matmgs, beyond strain should be as closely related 

for the entire life of the strain All The usefulness 

as possible, tracmg back to only a few anc« stiecificalh defined physiological 

of different inbred mouse strams arises ou o isnecific transplantable ttunour 

charactensucs of each strain Thus, for T'train and not m any other 

^vlU grow only m mice belonging to a fi.frerent susceptibilities to certain 

strain Mice of different inbred strains probability that all mice of a spcafic 

infectious diseases or to cancer formation P c experimental treatment is 
inbred strain wll shmv the same response o p under similar treat- 

very high, certainly far higher tlian that for random-bred mic 

meat 
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mng towards the establishment of optimal environmental conditions in 
UbLtory mouse colonies can be made by uutaing the past f 

and commercial mouse producer! It is out of this 

standards presented herewith have been esolsed It should be noted ^ 

mini™ standards It is assumed that all producers ivill svant to ZJ 

in their colonics which will enable them to raise mice under optimal conditio 

which ^'nll considerably surpass those outlined m the standardi 

As both the producers and the accrediting agency gam experience m the adminis 
tion of the programme of accreditation of mouse producers, changes in the 
standards wiU have to be made As the standards are presented novv, they arc n 
mtended to prevent any producer from trying out or adopting practices not 
cally mentioned m the standards if these practices arc designed to improve 
conditions under which the mice are raised In fact it would be very helpful to 
accreditation programme if producers would acquaint the accrcditmg agci^ vn 
ammal husbandry practices which they find to be superior to those mentioned in c 


standards 
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mission of diseases and parasites into the producers’ premises and from the producers’ 
premises to the users’ laboratories. 

SAttmaATloH: To make physically clean and to remove and/or destroy agencies 
injurious to the health of laboratory anunals. 

STZHimATtot,: The act or process of fciUing all living ceUs, especially micro- 
organisms. 


CAGING AND EQUIPMENT: . • c irr^r,f‘rv‘inu<i 

1. Cages and racks shall be made of a ^X^rglisXt^^^^ 

easily cleaned and sanitized material, e.g., be replaced by cages 

cagi or racks do not conform to these specificauons L 

and racks of approved material within a period of te determine y 

accrediting agency in consultation with the m ivi ua p «vprace litter 

2. Muinl cTge area, per nursing fc-le (inchi-ling litters of an average 

size for the colony up to nine in number), sha e 3 gq. in. 

For litters of an avemge litter size for the colony of more than nine, q 

for each additional animal. . u. tViirfv 

Maximum number of mice in any cage of any size s airainst con- 

3. Water bottles or other devices, equivalent “prordS. ' 

tamination and approved by the accreditmg agency ^ suspended in 

4. Feed hoppers constructed of corrosion-re^ constructed as to prevent 

each cage. All hoppers should be covered or s o ^ ^ ^ pre-weanling mice, 

entry of mice. They should extend low enough to ^ 

5. Anlmal-room Hoots. bulldogs should be constructed 

impervious material that can be cleanea easily. 

of materials other than wood. 

“big shau consist of sawdust, shavings or other material not readily eaten. 
Hay, straw, or shredded sugar cane shall not c us ^ 

2. Bedding shaU be protected from exposure to vermin prior 
be obtained from any unprotected storage source. 

3. Bedding shall be dry when received. uni.. „ndcr clean, ciy, vermin- 

4. Storage at the mouse breeder’s establishment shall be under clean, r> 

free conditions. 

5. Bedding shall be changed weekly or oftener. 
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week Walls and ceilings shall be cleaned frequently, preferably b> scrubbing with 
hot water and detergent 

2 Corridors and animal room floors slwU be swept daily with a sweeping com 
pound Frequent dusting is recommended 

3 Cages, feed hoppers, water bottles and watering tubes, or other watering 
devices shall be very thoroughly cleaned wrath hot water and detergent or otherwise 
samtized before new animals are placed m the cages 

a All clcamng and sanitization methods used shall be examined for adequacy by 
the accrediung agency 

b Mechamcal cage washmg machmes (operating at !80’F) used with an cficctne 
detergent are recommended If these are used, no separate samtizauon of cages is 
necessary under normal conditions 

c It IS recommended that all cages and watenng devices be samtized at least once 
each week 

4 The water bottle or other watenng device removed from any cage shall be 
returned to themnu cage unless it u samtized m a manner approved by the accrediting 
agency Thu u very important for the control of ducascs 

5 All refuse and dead animals shall be placed in closed containers and removed 
from the premises daily Incineration u recommended 

6 Refuse containers and covers shall be sanitized thoroughly after use and before 
bemg brought mto the animal room. 
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colony, shnU be made by competent diagnostic laboratories. A minim™ of ^ 
examinations a year shall be performed at least 4 months Tbesejammat.^ 

may include the following diseases for which rcpor« shall be JubmUted to *e 
accrediting agency and to the producer by the diagnostic a ora ry. 
tions may be made at the request of the producer or upon request of users. The 
diagnostic laboratory shall be approved by the accreditmg agency. 


Salmonellosis 

Ectromelia 

Other pathological conditions found 

1. No evidence of 

2. Incidence of - • 

6 months or 1 year. 


_ since - - - 
% during preceding 


7. Vaccination against ectromelia of all breeding and breedmg^ 

may be waived by the 

8. StanLd procedures for submitting 

Sick animals, and for the control of epidemics shall be issued by uie t 

laboratories and approved by the accrediting agency. mortality 

9. Proper records should be kept by each breeder to enable him to trace mortality 
patterns in the mouse colony. 
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a The inbred nucleus shall be propagated only by brother X sister matings or 

T for each an.„.al .n .he .nbrad nucku, A standard 

record card will be recommended by the accrediting agency 

c To assure the retention of specific genetic and physiological traits by 
stram, adequate performance testa shall be conducted at frequent .ntejrals m MCh 
inbred nucleus Performance testing at the final production level will be done 
necessary 

2 Pr^uction matings 

a Foundation stock shall be obtained from one of the producers possessing 

inbred nucleus __ ........ntv 

b Foundation stock shall be propagated by brother X sister or younger parem ^ 
offspring matmgs , - 

c Only one generation of random matings withm an mbred strain may be use 
production of inbred mice for sale or for production of Fj hybrids 

Fi hybnd mice arc the progeny from matings of male mice from one in r 
stram and female mice from a different inbred strain Specific Fj hybrid combina- 
tions are useful for different specific laboratory purposes and arc not generally inter 
changeable 


NUTRITION 

1 Fresh feed shall be used It should not be stored longer than 6 weeks after 
pelleting before use 

2 Feed shall be stored under clean, dry conditions in covered containers 

3 No feed containing unrendered meat scraps (a source of salmonellosis infections) 
shall be used The feed manufacturer shall accept and use only rendered meat scraps 
which have been placed into clean — preferably stenle—contamers (e g , five ply 
kraft paper bags) immediately after rendering by the meat packer 

4 It IS recommended that no feed be placed in the bottom of cages 

5 Each producer should make sure — especially if he obtains his feed from a local 
mill — that the feed he uses is 

a within normal limits of naturally occurring hormone activity and free of 
diethybtilbcstrol contamination, 
b free of additives containing medication or antibiotics, 
e checked for Salmonella 

The results of these assays should be clearly declared by the manufacturer 
6 If an investigator needs mice raised on a particular antibiotic-contaming or 
other special diet, special arrangements shall be made with the mouse producer 
This feed, and the mice raised on it, shall be kept in isolation from the regular feed 

The success of the mouse standards in providing the cancer themo 
therapy programme and other research endeavors with ammaU 
nutritionally stable, of kno\vn genetic composition and in a healthy 
state, occasioned the execution of a second contract betiveen the 
Service Center and the Institute for the period beUveen 15 September, 
1957 and 14 March, 1958 for the purpose of preparing standards for 
commercial rat production Similar in scope to the mouse guide, the 
mt standards were published in 1959 (Byerly et al , 1959) 
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MINIMUM STANDARDS FOR THE S''™”'' 

random-bred and inbred laborator 

FACILITIES AND SANITATION 

Facilities, equipment, and sanim^ p^adtk 

opportunity for transmission Ly subsequently occupy the same 

cage to rats in other “fes. and to raB wh y introduction and trans- 
cage. Such practices will mmunizc the pp within the producer’s premises 

mLion of infectious and parasitic diseases into P 

and from the producer’s premises to the user s laboratories. 

saMT.zAT.0.: 

iMllintr all living cells, especially micro- 
sterilkation: The act or process g 

organisms. 

CAomoANDEamPMENT: „,i, corrosion-resistant, impervious, 

1. Cages and racks shall be made o a plastic, or glass, and shall 

easily cleaned and samtized material, f-Sv crevices. 

be so constructed as to eliminate or mm litterl shall be: 

2. Minimum cage area, per nursing female (in u g young, 
e. for litters of an average litter 

130 sq. in. (when the “IV' shaU be 15 sq. in. 

Mnimum cage area, p« rM “P .tttH be 50 sq. in. 

Minimum cage area, per rat juu g should be adjusted. 

Cage space for rats of intermediate ^ve.ghtssho^dd J protection of water 

3. Water bottles or other tvatenng devices, q 

against contamination, shall be provi • ^ rnaterial shall be suspended in 

4. Feed hoppers constructed of ™e, should be covered or should be 

each cage. All hoppers, ^ gross contamination by rats. They shou 

SO constructed as to prevent /..wranline rats. 

extend low enough to be reached y pr made of a smooth, hard, 

5. Animal room floors, walls. -"'‘“S. S bulIdSgs should be constructed 
' impervious material tliat can be clean 

of materials other than wood. 
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atlachmg spnnklcr hose to roof and using scntilating fans inside the building Air 
conditioning is recommended 

2 Adequate draft free ventilation shall be provided 

3 Buildings shall be rodent proof and vermin free Dogs, cats, and other pets 
shall not be permitted in or around the colony 

4 \Vindo%v 3 shall be adequately screened when opened for ventilation 

5 It IS recommended that the relative humidity of animal rooms be maintained at 
40% or above 

CLEANTNO 

1 Animal house floors shall be cleaned with hot water and detergent once each 
week Walls and ceilings shall be cleaned frequently, on a regular schedule, prefer 
ably by clcanmg with hot water and a detergent having a satisfactory sanitunng 
efficiency 

2 Corridors and animal room floors shall be swept daily, using a sweeping com 
pound 

3 Cages feed hoppers water bottles and watering tubes, or other w'atcnng 
devices shall be very thoroughly cleaned with hot water and detergent or otherwise 
sanitized before new animals are placed m the cages 

a Mechanical cage washing machines (operating at 180®F) used with an effective 
detergent are recommended If these are used no separate samtization of cages is 
necessary under normal conditions 

b It IS recommended that all mating and holding cages watering devices and 
feed hoppers be samtized at least once each week 

4 The water bottle or other watering or feeding device removed from any cage 
shall be returned to the sarru cage unless it is sanitized This is very important to 
minimize transmiss on of diseases 

5 All refuse and dead animals shall be placed in closed contamers and removed 
from the premises daily Inanerauon is recommended 

a There shall be frequent inspection for and removal of sick and monbund 
animals 

6 Refuse contamers and covers shall be sanitized thoroughly after use and before 
bemg brought mto the animal room 

7 Producers should maintain a ngorous control programme against vermin 
atAeifts and fly ’□reedmg peaces 

8 Brooms mops dust pans scrapers, and other service equipment shall be kept 
m a specified storage room 
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2 AU cersons entcrim; the colony shaU tt’ash themselves very thoroughly, and 
dre« in special shoes or clean shoe covers, and 

beginning worh in tlte animal rooms. The « -t^;;ted^ 
are to be worn only in the anunal rooms and arc n,™. «nd shoe covers 

room until they are removed for laundering. The clothmg, ^ 

shaU he washed at least onee a week or after gross soUmg or contammabon 

3. Personnel handling animals should wash their X'a 

intervals. Hands should he svashed, immediately after handling 

disinfectant detergent. 

4. Visitors should not be allowed in any animal room. 

5. To prevent disease diMCmination all rats shall be shipprf^and d^iv^ 

and non-returnable containers. These contamers * 

clean quarters separate from the animal rooms. ^ 

6. Periodic examinations of samples of of two 

colony, shall be made by competent diagnostic 

examinations a year shall be performed at least 4 mon ap 

7. Returned animal shipments (for whatever reason) should be considered con- 
laminated and promptly destroyed. 


GENETICS AND RECORD KEEPING 
Rats distributed by producers shaU be identified vnth respect to ancestry an 
method of mating used in their production. ... ,-„,,ir-ments necessitate the 
_ Except in instances in which specific genetic or , no introduction 

introduction of new stock, maintenance of a closed p p .. .j^ of the stock and 

of outside stock by each producer gen^Hy improves die uniformity 
facilitates the m^tcnance of health in the colony. hreedinff pen is recom- 

The keeping of production records for each ma ”5 /number of animals and 
mended. Each cage card should include the mortality record (number 

dates of death). . -.mn the closed colony, of females 

Random-bred rats are the progeny of maungs, wi numerical random- 

?nd males generally from unrelated litters and d-Hf " 

ization system based on cage and litter numbers s brother X sister matings 

Inbred strains of rats are the progeny of raU resulting “™“^,^bons of such 

or fmm younger parent X offspring matings for trventy or more gen 

1. A small number of inbred nuclei established neneticists will supply 

and under the constant supervision of profcssiona rats. There must be close 

all breeding stock to commercial producew o m ^-,„s and the associated 

liaison between the supervisor of the specific in r 

producers supplied by this nucleus. brother X sister matings or 

a- The inbred nucleus shall be propagated only by broUierx 
lounger parentx offspring matings. in the inbred nucleus. 

Complete records shall be kept for each “‘f'" ■ , i^al traits by each inbred 

r. To assure the retention of specific genetic an p > f™ucnt intcrsals in each 

««in. adequate performance tests shall Im ^ be done if 

»brcd nucleus. Mormance testing at the final production 

*irccssary. 
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I FmfndaMn'stock^shaU be obtained from one of the producers possessing an 
'"^'Foundation stock shaU be propagated by brother X sister or younger parentx 
°*^Only”me generation of random matings svitlim an inbred strain may be used for 

production of inbred rats for sale or for production of F, hybrids 

F, hybrid rats are the progeny from matings of male raU from one inbred 
and female rats from a difTcrent mbred siram Specific T, hybrid combinations 
useful for different specific laboratory purposes and arc not generally intcrchangcao 


NUTRITION 

1 Fresh feed shall be used Food should not be stored longer than 6 weeks after 
pelletmg before use and a storage time under 4 weeks would be preferable in view o 
the nutritional loss due to aging 

2 Feed shall be stored under clean, dry conditions m covered, pest-cxcludmg 
containers, in quarters where temperatures do not exceed 75®F Nutritional loss u 
minimized m relatively cool storage places 

3 No feed contaming unrcndcrcd meat scraps {a source of Salmonella infections) 
shall be used The feed manufacturer shall accept and use only rendered meat 
scraps which have been placed into clean — preferably sterile— containers (eg» 
five ply kraft paper bags) unmediately after rendering by the meat packer 

4 Each producer should make sure — especially if he obtains his feed from a local 
null— that the feed he uses is 

a within normal limits of naturally occurring hormone activity and free of 
diethylstilbestrol contamination, 
b free of additives contammg medication or antibiotics 
The results of these assays should be clearly declared by the manufacturer 

5 If an mvcstigator needs rats raised on a particular antibiotic-contaimng or other 

special diet, special arrangements shall be made with the rat producer This feed, 
and the rats raised on it shall be kept in isolation from the regular feed * 

6 Weamng weight (20 22 days) records and weight curves of males and females 
up to 12 wedts should be available to users The weight curves should be rc*deter 
mmed at least annually and these determinations should be based on a random 
selection of complete litters and a nunimum of fifty animals of each sex in each study 

7 The rat undoubtedly is the most widely used animal species for nutrition 
research Certam standards of control arc of great importance in enhancmg the 
usefulness of this species for this area ofrcsearch Inparticular there is need for standard 
ization and avoidance of change in the formulation of the feed used by any given 
producer If a change m feed formulation is of absolute necessity, the producer should 

notified immediately so that such infonnation is available to the mterested user 
Furthermore, the use of “open formula” and dated feeds is recommended 

During the time the Institute’s Committee on Standards was 
preparing the mouse and rat standards, another Institute panel, the 
Committee on Animal Husbandry, was establishing a guide for the 
transportation of research dogs These were approved for release m 
December of 1959 and read as follows 
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dog shipping standards 


dimensions 

Dogs transported mdmdunlly 

smooth, durable material which is easily cl bottom above 

each trip. The crate should have a solid be solid to prevent 

it. For four inches above tlic bottom, the si should have openings on 

the animal’s feet from slipping out of the CTa • If bedding is used it shall be 

urn sides and a woven wire top for adequate v»t u^ „ery 

clean, dry and dust free, and on any P should have room 

24 hours and replaced with clean beddmg. enough to lie down in an 

enough to be able to stand erect should occupy crates of at 

extended position. Dogs transported m individual crates shorn 

least the following dimensions. 


For a dog up to 25 Ib^ 
for a dog up to 35 lb 
for a dog up to 45 lb , 
for a dog up to 60 lb 


16 in. by 24 in. by 18 in.; 
18 in. by 30 in. by 22 m.; 
20 in. by 36 in. by 28 in.; 
24 in. by 40 in. by 32 m.; 


for a dog up to 60 b ^ ^ 35 

for a dog ov. 60 following minimum 

Groups of dogs transported m pens should p 
space assignmen^. 2 sq. ft per dog, 28 in. high; 

For dogs up to 25 b O ^ 30 high; 

for dogs up to 35 b ft P ^ 33 high; 

t r 4I IS t ^q; ft ^por dog, 32 in. big. 

In hot weatlier (over 85”F) the spacing per dog should be increa 


food and water 

Dogs which will be in transit for 4 

Sdtfb^ :ftte“a.rftcfore " s^o^uH bVoXe^s^.-^^^ 

offered food at least once for each 24 ^ ‘ 90T all dogs should be 

at 12-hour intervals, and .Jeaned pups should be ofTered foo n 

ofiered ^^’atcr at 4-hour intervals. N<nv > ^ j^nd water containers should be 

4-hour intervals with food designed^ paper containers may be \iscd an 

cleaned and sanitized before each tnp. P 
disposed of after being used once. 
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If the truck hat a dosed body, the body and motor exhaust s)-stem should ^ 
designed and maintained so that no ligmfaal amounts of carbon monoxide S 
entrance to the cargo space. Such a truck should have a system for forad ventilation 
if the animals arc to be transported when the temperature exceeds 90 r . 


GENERAL 

Only dogs that'are compatible should share the same pen. No bitch obviously 
about to whelp should be transported. No bitch in season should be placed in a pen 
with male dogs. Each dog should be inspected at 4-hour intervals, or oftcncr. 

Only healthy dogs should be shipped and they should meet the health requirements 
of the State into which they are going. 

The same Committee, recognizing the necessity of providing 
laboratory animal users tvith a scries of acceptable standards for the 
utilization of biological material, established two sets of principles for 
workers at the university-industrial level and at the high school-saence 
fair level. The first, for professional personnel, reads. 


PRINCIPLES OF LABORATORY ANIMAL CARE 

1. All animals used for experimental purposes must be lawfully acquired and their 
retention shall be in strict compliance with Federal, State, and local laws and 
regulations. 

2. Research projects involving live animak must be performed by, or imder the 
immediate supervision of, a qualified biological scientbt. 

3. The housing, care, and feeding of all experimental animals shall be supervised by 
a properly qualified veterinarian or other biological scientist competent in such 
matters. 


4, All laboratory animals must receive every consideration for their comfort; they 
must be ^dly treated, properly fed, and their surroundings kept in a sanitary 
condition. 


5. Rooms in which animals are to be housed shall be provided with a floor which 
can be kept clean, and the room shall be lighted and ventilated. The temperature 
shall be held within reasonable limits. Cages should be of sufficient size to permit 
the animals used to stand or lie in a normal position. It is generally conceded that 
animals maintained for Icmg periods are in better physiological condition if they 
exercue regularly. Species housed out ofdoors should be given adequate protection 
from direct sunlight or inclement weather. 


6. *^6 food and water supplied to all experimental animak, subject to the nature of 
the res^rc^, must be palatable, and of sufficient quantity and proper quaUty to 
mamtam the animak in good health. 


7. In any operation likely to cause greater discomfort than that attending anesthed^i 
tion, the ammal shall first be rendered incapable of perceiving pain and 1 
mamtamed m that condition untU the operation is cndedT 
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. Whenever nnestheteaUon would defeat the purpose of the «P™t then the 
expemnent must be approved by the head of tlie department and directly 

supervised by the head of tlie laboratory. * t,- t .iipH ,n a 

b If an acute study does not require survival, the animal must be hilled in a 

humane manner at the conclusion of the e.\.penment r .t > nnimnl tlien 

c If the nature of the study is such as to require survival of the animal, tlien 
acceptable techniques must be followed tliroughout t e opera lo 

8 The post operative care of animals must be such as to minimize discomfort during 
con\’alcscencc m accordance with acceptable Iiospita practice 

9 The care and housmg of mdividual species should be NRC) 

recommendations of tlie Institute of Laboratory Ammal Resources (NAh ; 
as these are issued or revised 

The second, for students, is as follous 

GUIDING PRINCIPLES IN TH® 

SECONDARY SCHOOL STUDENTS AND SCIENCE CLUB 
The basic anu of scientific studies that mvolw a^a^^s w^a 
Standing of life, and to advance our knowledge of th p 

lead to a respect for life , r ,.i,nii-e for most expen- 

Insects, other invertebrates and protozoa are , j^apies and extension 

ments They offer opportumUes for exploration for numbers than is 

oCestabluhed ones Then wide variety and the 

muaUy possible wtd, vertebrates makes them especiaUy useful for uius 

1 A qualified adult supervisor must assume primary 

and conditions of any experiment that mvoKes ving rirucs surgical 

2 No experiment should be undertaken carcinogens, or 

procedures, pathogemc organisms, fetermarian tramed in the 

radiation unless a biologist, physiaan, ^cnUs , resnonsibility for the proper 
experimental procedure involv^ assumes dir P 

conduct of the experiment , , vrannate anesthesia 

3 Any experiment must be performed \«th the 

>f the pain mvolved is greater than that atten mg concern of the 

^ The comfort of the animal used m any ^ , orovision of appropriate 

student mvestigator Gentle handling, proper Iced g, ^ ^ experiment m 

sanitary quarters shall be strictly obscr\cd a where symptoms of the 

rtutntional deficiency may proceed only to le p to correct the 

dcfiacncy, appear Appropriate measures 

defiacncy or the animal killed by humane methods 

^ ^ animals used must be lawfully acquired m accord 

G Experimental animals should not be assigned specific duties 

adequate housmg is provided and a quahfied car 
of care and feeding 

The demonstraUon of the value of standards “ iggO to 

'ommercmllv avadablc rats and mtcc led the Institute 
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decide upon -i more comprehensive approrch to the provision of 
standards for research animal production, care, maintenance an 
utilization The first fruits of this approach was the acceptance, by the 
Institute Governing Board of standards for hamsters Prepared by the 
Committee on Hamster Standards, chaired by Dr. T C Bycrly, this 
guide was approved in December 1960, 


STANDARDS FOR THE BREEDING, CARE, AND 
MANAGEMENT OF SYRIAN HAMSTERS 

INTRODUCTION 

The Syrian hamster, Mesocricelus auratus, lias had a relatively short history as an 
experimental ammal Descendants of the original groups that were captured m 
Syria in 1930 were subsequently brought to England, and still later to the United 
States This species is being used extensively in infectious and parasitic disease 
investigation, vascular studies, nutrition research, dental research, the study o 
compounds that demonstrate estrc^enic activity, and studies that involve observations 
concemmg tumors 

In research, it is of great importance that the animal material used be as uniform 
and standardized as possible, in order to obtam repeatable results within a laboratory, 
or between laboratories Uniforrmty of biological material likewise, increases the 
accuracy of results and improves the efTicicncy of research by decreasing the number 
of repetitive experiments required to ascertain that a particular result is not due to 
chance 

As with other laboratory arumals, genetic and environmental factors, acting 
separately or concurrently contribute to biological variability in the hamster Thus, 
to mcrease uniformity, conlrob must be applied to both The control of genetic 
vanabdity can be accomplished to a considerable extent by the rigid application of a 
parucular mating sy8tem(s) and selection pressures, dependmg on how much 
uniformity is required and the particular charactcnsuc(s) involved The important 
fact to keep m mind is that genetic uniformity is possible (even though mividual 
variation within a population is evident), if the mating system and selection cnteria 
initially established arc consistently followed The control of environmental factors 
likewise can be accomplished to a considerable extent by the establishment of and 
adherence to imiform and optimal condiUons and procedures in colony management 
Strict controls of cleanliness, nutrition temperature and humidity, and ducase 
prevention for example vvill promole the development of environmental uniformity, 
thus contnbutmg to the over all umformity of the anunals 

Though both genetic and environmental uniformity arc difficult to obtain, the 
judicious application of current knowledge and experience will permit much progress 
to be made The standards herein presented are the result of this knowledge and 
experience 

The Committee on Standards realizes that additional information on housing, 
nutntion, genetics husbandry practices diseases and other problems is urgently 
nMd^ It IS hoped and urged that as more knowledge and experience is obtained 
the Committee will be so informed so that such new material can be incorporated 
in future revisions 
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Th= InsUtute of Laboratory Animal Resources, National f 

National Research CouncU, strongly urges these standar^ be adopted by P™ducOT 
and users alike. Past experiences tvitlt the Minimum Standards for ^ 

Prolnclion of Random-brtd and Inbrrd Laboratory Mica has given unquestionable evident 
of die e.xneme a-alue of such standards. The marked ™P“"' 
facilities, husbandry practices, genetic procedures, an o cr asp . j 

animal mre and pr Juction, as tvell as a reorientation °f 
during the past three years has been most profound. As » resu , s ^ . 

the laboratory animal industry, governmental agencies, t e p . , p„p 3 re(J 

and from academic groups has been clearly evident. Stan at s p nrineiple 

by the ILAR have been voluntarily adopted by producers dtor ^ S P P^> 
and by industrial concerns and governmental agencies as cir P“ | 

tiorn. It is quite likdy the standards for hamsters mil be similarly adopted. 


1.00 


GENERAL CONSIDERATIONS 

general; The foUosving smndarfs S^aTtaLtSrdfoemato 

experience in the care and mamtcnance of ^ pvnerimcntal 

These are to be applied to colonies mamtamed for e.xpenmental 

purposes as tvell as for production colonies. 

UO Rvenarms, EqtnnMENT, Aum orBRArroN; The facdm«, 

bandry procedures shall be designed and . animals and minimal 

vironmeStal control, optimal “ 

Opportunity for the transmission of diseases and p 

another, and from group to group. , j 

1.21 The physical facilities shall be ^j^^s^aratcly, and shall afford 

soiled material and equipment wall be mamu P animals 

maximum control of teJnperature, hum.duy, and hgh , so that 
shaU have optimal conditions for their comfort and vellare. ed 

1-22 The caging equipment and feeding and ^d^-^are for the animals, 

and fabricated so .as to afford maxmnm “ , parasites, and case 

minimum opportunity for tlie transmission o 

and cffidency of sanitizing and sti^izing. racks rolling equipment 

1.23 Auxiliary equipment such as \\’ 3 shing machin , sinks, etc.), shall be 

(dollies, tables; carts, etc.), and Rxed equipment ^ Jd shall be 

designed and fabricated according to the bes a\ -..^nmental control and 
used in such manner as to promote maximum e 

efficiency in operation. . recommendations 

*•24 Operating procedures shall be performed acco g include the best 

of these standards, and shall consist of tliose , animal breeding, care 

information and experience in nutrition, gene * , diat maximum 

and maintenance, colony management, ^ , fJndiiions for the comfort 

on\ironracntal control is accomplished, and op 

^d wdfare of the animals arc provided. , slcrilirailon 

>•30 UEm-rnoxs: For Ure purperes of .h«e sumd-vnb, mmUmUon and 

^ defined as follo\\-s: , iniurious 

'«rnzA-nox: To make physicallydcan and to remove or cstroy 

to the healdt of bhorator}- animals. _^;ally micro- 

"^ttUEATiov: The act or proeois of UHmg all living cells, espccia 
organisms. 
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rACILITinS-CONSTRUai ION 


2 00 EXTERIOR WALES shall bs of masonTy or metal Wooden comtniction other than 
studding, plates, laths, etc , will not be acceptable The outside and insid 
surfaces of these walU shall be rendered impervious to liqmds and moisture, 
rodent and vermin proof 

2 01 Theinsidesurfaccsmaybccovcrcdwithcoatingsorshcctmg.andshaU^smooth 

and bard without pittmg and/or cracking, and shall be easily cleaned 
2 02 All welded, caulked and mortared jomts shall be completely filled. 

2 10 INTERIOR WALLS (mtCTior bearing walls and partitions) may be of masonry, 
metal, masonite, fibreboard, flexboard, transite, dry wall, cement plaster, or 
comparable material, provided that the finished surfaces comply tvith t c 
specifications noted above for the inside surfaces of the exterior bcanng wa 
Wooden studding is acceptable for interior walls and partitions 
2 20 ROOFS may be constructed of any of the materials that are commonly used for 
this purpose by the building trades 

2 21 Roof trusses, ndge pole (ndge piece, ridge plate), wall plates, tie beams, king 
posts, struts, pie plates, and rafters may be of wood 
2 30 CEiUNGs shall be used, and constructed of materials equal to those suggested for 
walls and partitions, and shall be subject to identical finishing conditions 
2 31 Access panels m ceilings shall completely fill the opening when in a closed 
position 


2 40 NEW FLOORS shall be constructed of dense mix concrete or equivalent with a 
smooth surface, coated with a sealer to render them impervious to liquids and 
moisture, to prevent dusting and for easy cleaning A waterproof membrane « 
recommended 


2 41 Floors constructed of wood may be used provided that they are completely 
covered with metal, Imoleum, tile, etc 

2 42 If metal is used, it shall be corrosion resistant and fastened to the wood without 
buckling or warpmg It shall present a smooth and unbroken surface, and all 
joints, including those at the walls, shall be closed 

2 43 If Imoleum or tile is used, it shall be firmly affixed to the floor with a suitable 
moisture and liquid resistant adhoivc The upper finished surface shall be 
smooth and unbroken, and all jomts shall be completely filled 

2 50 DOORS shall be provided for all rooms These doors shall be so located as to 
allow entrance and exit to clean and dirty areas There shall be no mtercom 
mumcatmg doors between rooms 

2 51 Each door shall have an adequate door latch and lock, and shall be rodent and 
vemun proof when m closed position 

2 52 Door frames shall be sealed to the walls and partitions with caulkmg or simflaf 
material. 


2 60 OUTSIDE WINDOWS arc not desirable It is suggested that a viewing port of 
transparent glass be installed for inspection purposes 
2 70 ucHTs shall be of a type and in a location that simplifies cleaning If ultra 
Molet lights are used, they should be of a design that himts the production of 
ozone below toxic levels (Mittler et al , 1957, Mittlcr and Ehrlich, 1958) 
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FACILITIES — AIR CONDITIONING 

3.00 AIR CONDITIONING in animal quarters is required. Recirculated air can be used 

if the sj-stem is provided with equipment that can remove and/or dcstro> all 
microorganisms. Recirculation is not recommended. ^ ^ 

3.01 Animal-room temperatures shall be maintained between 69° and 75°F. It u 
recommended that 69° to 71° be used for adults and young hamsters m 
holding rooms, and 72® to 74®F for breeding rooms. 

3.02 Relative humidity levels should be maintained between 40% and 6 /„. 

3.03 Each room shall he provided with air conditioning and 

It is recommended that graphic recorders be used for tabulations of 24.hour 
system performance. _ , 

3.10 DUCT WORK, preferably, should be located above the ceiling or H 

However, TiLtalled below the ceiling, the «PP«^urface of the ducUvork ^ 
be sealed to the ceiling or suspended at least 6 in below the ceding to facilitate 
cleaning, ,, , , 

3.11 The diffusers and exhaust openings shall be so located an contro 

avoid drafts. . , ... 

3.12 Openings in ventilation grillwork shall not be of a size at wi p 

entrance of rodents. . • u 

3.20 THE SOTPLY of air shall be such as to provide a minimum of six air c a g 

hour, , j 

3.21 The air pressure within clean spaces shall be greater than that m public an 

3.30 TAns may be used during periods of air conditioning system 

brcakdo\vn, repairs, etc. . . . 

3-31 Supplemental exhaust fans, if used, shall be perm^ancnt ^ jcjiicd to the 

vandow or ^van openings and screened. Their frame shall be sealed 

building structure. . rnUfir#* 

3.‘10 STANDBY GENERATORS should be available in the event o po\ staled 

3.50 ceMrRAc ..CATiNa, if used, should be compatible svi.h the requirements 

above. 
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yfge Sq. In. per Animal 

^Veanmg to 5 weeks 10 0 or more 

5 weeks to 3 months 12’5 or more 

Over 3 months 15 0 or more 

4.10 RACKS (stands) shall be fabricated of a smooth, corrosion resistant ^ 

shall be impcrvoous to liquids and moisture, easily cleaned, sanitized 
sterilized. , 

4.11 If racks are fabneated of pipe or tubular material, all openings shall be closed 
without crevices. 

4 12 Racks may be of fixed or portable design, arranged to facilitate cleaning 
activities. ^Vood b not acceptable. 

4.20 FOOD HOPPERS, if used, shall be constructed of any' durable material other t^n 
wood, shall be resistant to the gnawing of rodents, and corrosion resbtant 
exposed to adds, alkalis, detergents, moisture, liquids, and excreta. They s 

be easily sanitized and/or sterilized. 

4.21 The food hopper shall be suspended in a manner that allows at least one inch 
of clear space between the lower surface of the food hopper and the uppcf 
surface of the bedding. The food hopper may be hung from the edge of the 

or from the cage hd, or formed as part of the cage lid, or inserted through an 
supported by the cage ltd. 

4.30 WATER BOTTLES shall bc used, they should be formed of clear glass, and prefer* 
ably not over J pint in capacity. 

4 31 They shall be mounted or suspended in a manner that will prohibit contact by 
the caged animals. 

4.32 If drinking tubes are used, the tube shall be of corrosion resistant and durable 
material. Aluminium, copper, and alloys containing copper are not recom* 
mended. 

4.33 Perforated bottle caps that are used in lieu of a combination of stopper and 
tube, are acceptable. 

4.40 MECHANICAL CAGE WASHER should bc uscd by producers and users. 

4 41 It should be of a design that will insure a continuous supply of hot water at 
ISO^F for all phases of the washing and rinsing cycle. The duration of the 
complete''cyclc shall not be less than'3 minutes. 

4.42 There should be at least one rinse, after the articles have b ee n washed svith a 
detergent solution. If only one rinse is used, it shall be supplied directly from 
the fresh hot ivatcr supply line. 

4.43 The washing m a chin e shall bc equipped with pump pressure gauges and a 
thermometer for each phase of the cycle. 

4.44 It is recommended that the washing machine be equipped with an automatic 
detergent dispenser and a temperature control. 

4.50 OTHER EQUIPMENT. Each room shall have a small sink, primarily for the washing 
of hands. It should not be used for any other washing purpiose. 

4 51 The sink slmll be supplied with hot and cold water; dispensers for soap, detw* 
gent, and bactericide, separately or as combinations; and a paper toivel dis- 
penser. 

4.52 (^blnets, work benches, and carts, ifreqaTed, shall be so located as to facaitate 
cleaning. It is recommended that these pieces of equipment be portable. 
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460 STORAGE. Equipment and material not in constant use, 
required in the immediate future, shall not be stored in y 


^vhicli ^vill not be 
animal room. 


food and bedding 

5 00 general: Food and bedding are turn items farfities 

purchased by producers and users. Both for 

without prior treatment, and hence are p It is therefore, urged 

diseases, parasites, and abnormal hormonal hi their 

that producers and users he aware of these problems and exercise 

purchase and storage. vendor’s assur- 

5.10 FOOD. The production colony ^peted feed that he uses is; 

ance, and if possible receive guarantee, hat he p<:llema 

а. IVithin normal acceptable limits of naturally occumng n ^ 

б. Free of additives containing drugs, hormones, or 

c. Examined for the presence of Salmonella- ^ 

d. Free from rodent and vermin contammations. ___apejnent unless it is 

5.11 Feed shall not be accepted by the production colony manj^^-t 

delivered in clean and sealed containers ma e date. 

5.12 Feed received shall not be accepted unl^ * , j. j animals. 

Feed older than 6 weeks from date of mdling ^bly not in code. 

The milling date should be plainly printed on min-free area in covered 

5.13 Feed shall be stored in a clean, dry,_rodmt an vet jontainers. 

containers with tightly fitting li^, or m t eir p Under no circum- 

5.14 Pelleted food shall be snPP'‘«d. ^an one week’s supply of these 

stances, shall any cage be provided vnth m „eriod 

prepared foods except during the early lactational perio 

5 15 Pelleted food that is present in food hoppers or cages s 

for >vashmg, shall be discarded. if used, shall be 

5.16 Feed supplements, in the form of kale, carrots, app 
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COLONS OPERATIONS 

6.00 CENFRAL. Procctiurcs in the operation of a colony arc of utmost 

for they determine the extent of the environmental control exercised. 1 he 
latest design in phpical facilities and equipment arc no better than the procedures 
used in operating them. It is, therefore, strongly recommended that producen 
and users alike constantly review (and rc\ise) their operating procedures, so 
that optimal conditions of care and management arc pro\ ided for the amma s. 

6.10 CLEANING (floors, WAl LS, CEILINC, \ IPWINO PORTS, PTC.). Floon shall bcSVlCpt 

and cages and racks dusted at least once each dav. The completion of the 
day’s activities should include a complete dusting and sweeping. 

6.11 The use of counter and radiitor bnishcs u acceptable for dusting actisnties, 
however, moistened sponges arc preferred. 

6 12 Equipment on casters shall be mosed for ssscepmg purposes. Pushbrooms arc 
preferred for they do not create as mucli dust as straw brooms. The use of 
sweeping compounds or moistened sawdust is recommended. 

6.13 Floors shall be washed at least once each week with a solution containing a 
detergent and a bactericide. 

6.14 Walls, ceilings, view ports, doors, etc., shall be washed at least once escry 
3 months with a solution containing a detergent and a baclcncidc. 

6 15 Equipment other than animal cages and racks shall be dusted daily and washed 
with a solution containing a detergent and a bactericide at least once csery 
3 months. 

6.20 CLEANING (cages, RACKS, FEEDERS, DOTTLF4, ETC.). Soiled bedding shall be 
removed and replenished in the cages at least twice per week. The water supply 
in each bottle shall be replenish^ as necessary, preferably on a daily basis. 
Left over water shall be removed from the bottle pnor to refilling. If bottles 
are not washed, they shall be returned to the cage from vshich they were re* 
moved It 18 recomraendcd'that water bottles be filled by an automatic bottle 
filler, or by means of a hose, mounted on a spring loaded reel, and a self-closing 
faucet The nozzle of the faucet shall be so designed that it cannot be inserted 
into the bottle. 


6 21 Animal cages and racks shall be washed at least once every 2 weeks. At least 
once per week is recommended 

6 22 Water bottles, bottle stoppers, drinking tubes and food hoppers should be 
washed at least once each week m an efreettve cage washing machine. It is 
recommended that water bottles, stoppers and tubes be washed daily. 

6 30 REMOVAL OF REFUSE. All refuse and cage cleanings shall be placed in metal or 
plastic container with closely Hitmg lids or whose tops can be fastened securely. 
Acceptable kmds of containers include metal cans, plastic cans, plastic or 
five-ply paper bags, non-rcusable cartons, etc. Uncovered tubs, burlap sacks, 
baskets, etc., are not acceptable for this purpose. 

Partial!*'' refuse shall be sanitized after they have been emptied. 

a ■"■Bid" of ,ha bu.Id.ag and am filled via 

L?k“g '-ecn en.ptied, a, the end of U.e 

6 33 Refuse chutes shall be sanitized 


at the end of the working day. 
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6.34 The incineration of dead animals, refuse, soiled bedding, and used disposable 
containers is strongly recommended. ^ 

6.40 UBEASE AND PARASITE CONTROL. All netv breeding stock and new 

shall be quarantined for a period of at least 2 weeks m a " 

in a spedal room that is not associated tvith a P^ducfn colony. A holdmg 
room or an animal experimental room is not acceptable. f 

suitable laboratory observations shall be made. It is re ^ 

newly acquired 2-eeding stock be quamntmed and 
second filial generation. These breeding animals, 

members of preceding generations, espeaally rooms 

6.41 Personnel assWlo quarantine areas shotdd not wo^ 

and vice versa. If the above arrangement is n p completed in 

that the quarantine areas be serviced after all chores have been complete 

the other animal rooms. , tht-m- 

6.42 All persons entering the animal area should shower, or shoe 

selvm thoroughly, and dress in clean outer 

covers. The clothing and shoes or shoe covm s a cleaning. Sanitlza- 

work area, and shall not he removed from this area p ^ 

tion of these articles shall be performed at least once eac . ^ 

6.43 Dead animals shall be removed immediately as roth^than those con- 

in containers as specified in Sec. 6.30. sacrificed im- 

cemed with research) shall be removed wb jarctaking 

mediately in a humane manner. It is recomme . j^ast twice daily, 

routines be so arranged that the m'' jaj; „hich have been sacrificed 

Wherever possible, all dead animals and all th Necessary diagnostic 

should be examined daily and necropsies 

procedures should then be carried out by tramc P animals 

6.44 Hands shall be ivashcd \vith soap and a „-e used in the process. 

have been handled, even though forceps or o cr i .vaij be sanitized after 

If non-disposable devices are used for this 

use in one cage, and before they arc used in ano er. ^ rcprcscntathc 

6.45 Periodic examinations of samples of hamsters, ta holding rooms) 

sample of the cages in the entire production ® These samples shall be 
shall be made by a competent diagnostic a ® include tests for the 

submitted once each month, and the » -nd ecto-parasites. 

presence of Se Win, enteritis ("wet tod ), and «d<> 

6-46 An effective vermin and rodent control program sha 

6*47 Pets shall not be allowed in or near the animal rooms , containers. 

^•48 All hamsters shall be shipped from colonies be assembled, 

Tlicsc containers shall be made of nc^v ma ^ the animal room*, 

stored and filled in clean quarters that arc sep. been 

Hamsters shall not be returned to a productio 
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management in order to (1) determine ihc clTiciency of tlic operation, (2) trace 
the origin and spread of diwvies, and (3) determine biological performance 
It IS recommended that users of hamsters maintain mortality records and other 
pertinent data for animals tn holding and quarantine rooms, suclt " ‘ 
of value in dcicrmming (he efficacy of quarantine procedures, and swU permit 
them to relate tlicir animals to the onginating colony 
661 Produccrsshall maintain records for each cage 1 he folloHjng record forms arc 

recommended 


I — Record of Brfedino Females 


DaU of Birth of 5 




silted D le 1) te Vo No 

la Liter Date Litter Litter Youni; Voun< Youne 

O No No Mated Horn Weaned tWwn Died Weaned 


W^ ^ 


9 9 preeljctl t 
Weanwl Matmita 


Rrcarkl 


DaU <f Dtrlk of ^ 


Ma ed to 
^ Sa 


2— Record of Brfedjvo Males 

<J — Parents Father • 

Mother • 

Date No Yenin; No Youtij Unpruduelivt 

Slated Oom Weaned Maim/t Remark* 


Date 


3 — Summary Sheet 


De^ 

Slotben Liters Litters Vonnz Litter 
andLittm D« roTcd Weaned Weaned Artntt 


I ""j ^ are dial record cards The remarks column can be 
used to indicate the final disposition of the breeding ammab Table 3 is 

:erra';:druS’bar •” ^ 


6 62 Adequate record, of performance tests conducted at frequent mtervals on a 
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6.63 Weaning weight records and curves of weight curves 

weeks of age shall be made avadable to P^”de emunadons shaU 

shall he re-determined at least once ““of various sizes, tvith a 

be based upon the random selection °f “jon. 

minimum of fifty animals of each sex in eac accordance with 

6.70 BREEDING AND MATING SYSTEMS. The hamsters shal 
an approved mating system. 


Pursuant to the 1960 decision noted above, 

Committees are committed to a . procurement, 

ment and establishment of standards for t e pro u ’ 
care, maintenance, shipping and use of ^nd Laboratory 

mental animals. Presendy, the Comrnittces ^j^ppp of standards 

Animal Transportation are engaged m e p P‘ pjj^gjy. Other 
for the shipping Of research primates an ™ .^^,1 ^tudy tlic 

Institute committees, to be appointed m ruides, and will 

need for revision of the existing mouse an rabbit. At a 

establish production standards for the guinea P 

later date, similar standards will be erecte j. jj^pdards cstab- 

It should be emphasized that the en purely a voluntary 

lished by the Institute is, and will be J ® Purees an agency of the 
act. The Institute of Laboratory council, is a private. 

National Academy of Sciences-Nationa pf its establishing 

non-profit orgaiuzation, which under e ' ^ States, docs not 

Charter received from the Congress o j^everthelcss, voluntary 

engage in licensing or enforcement actiyiUM. pfjpptcd through the 
implementation of existing standards is cm opacifications and 
incorporation of these standards in anima 
purchase contracts. 
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2. THE BRITISH ACCREDITATION SCHEME 

A note on the commercial breeding of small animals for 
laboratory use 

The breeding of animals for research and diagnosis requires an 
initial outlay of capital on buildings, hutches, cages, etc., access to 
feeding-stuffs and other materials, and a lot of knowledge which is not 
by any means all to be found in books. Moreover, profits are not large 
and are never likely to be, although the successful breeder should find 
it worth his while. Capital outlay must be severely restricted if it is 
not to neutralize eventual profits, and full advantage must be taken of 
existing facilities. Running costs have to be watched continually, 
whether feed is grown or bought, and the proper balance must be 
struck between false economy and extravagance unrewarded by 
improved output. When it comes to management, knowledge and 
experience count for most of it, and neither is easily come by. 

In giving an outline of the Laboratory Animals Centre’s Accredita- 
tion Scheme for breeders of guinea-pigs, rabbits and mice, it is necessary 
to review briefly the circumstances which led to its formation in 1950. 

Laboratories found in the past that the stock they were purchasing 
from commercial breeders had very often been infected and important 
experiments had to be interrupted or abandoned because of outbreaks 
of disease due to infection in the stock. The great variation in animals 
offered to laboratories also caused dissatisfaction as for some types of 
experiment an animal conforming to definite standards is absolutely 
necessary. The scheme was introduced to help serious breeders produce 
the right sort of animal. 

Breeders who are interested in becoming accredited are in the 
first place asked to complete a questionnaire. If the answers given on 
this questionnaire indicate that the breeder is likely to satisfy the 
conditions for accreditation, arrangements are made by the Centre for 
a visit to the breeder’s prembes by a suitably qualified person. If the 
inspection of the prembes and any called for laboratory reports are 
satisfactory, the breeder rccrivcs a Certificate of Accreditation from the 
Centre, valid for six months. It is usually renewed \vithout further 
inspection or laboratory examination, provided there is no reason to 
t in t c quality of the animals has fallen below accreditation 
standards. 

Tlic requiremenu for accreditation arc as follows: 
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